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Description 



The present fnventlon relates to novel 3.3-dlphenylpropylamlno derivatives, to phaimaoeutical compo- 
sitions containing the same, and to the use of said derivatives for preparing drugs. 

Swedish patent Na 215499 discloses certain 3.3-diphenylprDpytyamlnes having an advantageous effect 
on the heart and circulation. These phannacologlcalty active 3,3-dlphenylpropylamlnes are secondary amines. 
Said Swedish patent also discloses certain chemfcal Intenmedlates which are tertiary amines carrying aromatic 
subst'tuents on the amine n Itrogen. Neither the end products {secondary amines) nor the intenrodlates (tertiary 
amines) have any hydroxy or methoxy groups as substituents in the ortho positions of the phenyl rings, but 
only meta and para substituents are specifically disclosed. 

It ts known that terodHine, a commercially avaOable drug having the chemical fomnula 



has anti-cholinei^ic properties, and is weD resorted in the body. However, this drug has a very long biological 
half-life and it Is a multi-effect drug also having other phamiacological properties such as Ca-antagonlst. norad- 
renaline antagonist and antihistamine properties as well as a pronounced effect on the heart 

US-A-3.446.901. GB-A-1. 169.944 and GB-A-1. 169.94 5 disclose certain 3>diphenylpropylamlne deriva- 
tives and pharmaceutical compositions having antidepressant activity, i.a. N,N-dimethyl-3-(2-methoxyphenyi)- 
3-phenylpropylamine, which (s considered to be the closest prior art as regards chemical structure (see also 
the comparative tests repwted at the end of this specification). DKrA-1 11.894 discloses a special process for 
preparing certain diphenylallcylamlnes having an effect on the heart and circulation. The specifically described 
compounds are primary or secondary amines, and none of them has any hydroxy or alkoxy substltuent in ortho 
position of the phenyl rings. CA Vol. 97 (1 982) 1 201 05n discloses certain N-aiylalkyllsoqulnollnes which may 
have a hydroxy substituentin the ortho position of a phenyl ring. These compounds have sympatholytic activity 
and carry aromatic substituents on the nitrogen atom. 

It Is an object off the present invention to provWe a novel class crf3,3Kiiphenylpropy1amines having Improved 
antl-choltne^lc properties, especially in relation to the effects on these other systems and acute toxicity. 

In a first aspect the Invention provides novel 3,3-diphenylpropylamines of fomiula I 



wherein signifies hydrogen or methyl, R2 and Independently sjgnliy hydrogen, methyl, methoxy, hyd- 
roxy, carbamc^, sulphanoyi or halogen, and X represents a tertiary amino group of ftmnula II 



wherein 9? and R» signify non-aromatte hydrocarbol groups, which may be the same or different and which 
together contain at least three carbon atoms, preferably at least four carbon atoms, especially at least five car- 
bon atoms, and wherein R« and R« may form a ring together with the amine nitrogen, said ring preferably having 
no other hetero atom than the amine nitrogen. 

The compounds of fonnula I can form salts wfth physiologically acceptable acids, organic and Inorganic 
and the inventton comprises the free bases as well as the salts thereof. Examples of such add addition salts 
indude the hydrochloride, hydrobrcmide, hydrogen fumarate, and the like. 

When the novel compounds can be in the fonm of optfcal isomers, the invention comprises the raoemic mbrt- 






n 
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ure as weQ as the Individuai enantiomers as such. 

A preferred sufc>-das5 of compounds according to the Invention comprises tertiary amines of formula I, whe- 
rein each of Rs and R« Independentfy signifies Ci^allcyl. especwlly Ci^-al kyl, or adamantyl, RS and R» together 
comprising at least three, preferably at least four carbon atoms, Rs and R« may canry one or more hydroxy 
groups, and they may be Joined to form a ring together with the amine nitrogen atom. 

Presently preferred tertiary amino-groups X In fonmula i Include the following groups a)-f), each of which 
may carry one or more hydroxy groups. 



d) 



3 2, b) -n:^ 3 , c) 'NC ' 
CH(CH3)2 ^0(083)3 ^C(CH3)2CH2CH3 




CH3 CH3 
e) -N^ "^"^^ 



,>CH. 



The fd towing are examples of presently prefenred specific compounds of fonmula I : 
N,N-diisopropyl-3^-hydroxy-'5-methylpheny!)-3-phenylpropylamine and its (+)-isomer, 
N-methyH^tBrtbutyI-i(2-hydroxyphenyl)-3-phenylpropyf amine. 
r^melhyf-N-tertbutyl-3-<2.4-dlhydroxyphenyl)-3-phenylpropylamine, 
N-methyl-N-tertbutyl-3>bis-(2-hydroxyphenyl)propylamine, 
N,N-dllsopropyl-3.3-bls-(2-hydroxyphenyl)propy[amine. 
N,N-dnsoprDpyl-3-(2^Kiihydroxyphenyl)-3'Phenylpropylaniine, 
N-methyI4»l-terLbutyl-3-(2,5-dlhydrQxypheriyl)^heny!propyfamlne, 
N,N-dilsopropy[-3-{2-methoxyphenyl)-3-phenylpropylamlne, 
N-I3-(2-methoxyphenyl^3-phenylpropyi^2»2,6,6-tetramethylplperldine. 

In a second aspect of the invention provides methods for preparing the compounds of fomiula i, especially 
the following methods : 

a) reacting a reacth/ely esterifled 3.3-dlphenylpiDpanol of fomwla 111 




ni 



wherein R^-R* are as defined above, and any hydnDxy groups may be protected such as by methyiatlon or 
benzylation, and wherein Y is a leaving group, preferably halogen or an alkyi or arylsulphonyloxy group, 
with an amine of fonmula IV 

H-X IV 

wherein X is as defined above, or 

b) reducing a 3,3^iphenylprDptonamlde of fonmula V 



3 
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-OR 




1 



»-CO-X V 



Wherein R^-R* and X are as defined above and any hydroxy groups may be protected, preferably usfng a 
complex metal hydride, 

c) N-methylating a secondary 3,3.dlphenylpropyiamine VI 



wherein R^-R* are as defined above and any hydroxy groups may be protected, and wherein Z has the 
same meaning as R? and R^ with the exception of methyl, Z preferably being a hydrocarbyl group com- 
prising at least three carbon atoms, the N-methylation preferably being carried out using fomrtajdehyde or 
fonnbacid^ or 

d) reducing a 3,3-dlphenylpropylamine of lonmula Vlia or Vilb 



wherein R^-R< and X are as defined above and any hydroxy groups may be protected, and W signifies a 
hydroxy group or a halogen atom, preferably by means of catalytic hydrogenation, and 

i) when necessary splitting off hydroxy protecting groups In the compounds obtained. If desired after 

mono or df-hafogenatbn of one or both of the phenyl rings, andtor 

if) if desired converting obtained bases of formula I into salts thereof with physidogicany acceptable 
adds, or vice versa, and/or 

ill) if desired separating an obtained mixture of optica! isomers Into the individual enantlomers. and/or 
iv) if desired methyfating an ortho-hydiDxy group in an obtained compound of formula 1, wherein R^ is 
hydrogen and/or R* is hydroxy* 
The above general methods can be canried out in a manner known per se and/or in accordance with the 

worldng examples described below, with due consideration of the desired amino groups and the substftuents 

on the benzene rings. 

The removal of hydroxy protecting groups according to i) above can e.g. be done by treatment with hyd- 
robromic acid, borontribromide or by catalytic hydrogenation- 

The separation of mixtures of optical isomers, according to ii) above, into the Individual enanttemers can 
e.g. be achieved by fractional crystallization of salts withchlral adds or by chromatographic separation on chlral 
cdumns. 

Novel compounds of fomiula VIII 




VI 




VHa 



Vllb 
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wherein R^-R* are as defined above, and the corresponding protected compounds (e.g. oomprrsing protected 
hydroxy groups), are useful as chemical fntenmedlatee for the preparation of e.g. the compounds of formula I, 
and they can be prepared by means of several different methods which are known perse, such as by addition 
of ethylene oxide (X) to a correspondingly substiftiled diphenylmettiane (IX) in the presence of a suitable base 
such as sodium amide : 




The compounds Vlil can also be prepared by reduction of the conresponding 3,3-dlphenylpropionic acids, 
preferably using complex metal hydrides. 

The 3,3-diphenyfpropanols VIII can conveniently be converted into the corresponding reactively esterified 
derivatives ill in a nr^nner known perse by displacing the hydroxy groups with e.g. a halogen atom or an aikyi 
or aryisulphonyioxy group. 

The 3,3-dipheny]amide8 of fbnnula V used as starting materials in method b). can e»g. be prepared by react- 
ing the above mentioned 3,3-dlphenylproplonlc adds with an appropriate amine. 

The secondary amines used as starting materials in method c) can conveniently be prepared by reacting 
a primary amine H2N-Z (wherein Z is as defined above) with a corresponding reactively esterified 3,3-diphenyl- 
propanoi In analogy with method a) above, or by reduction of the corresponding secondary 3,3-diphenyi- 
propionamides in analogy with method b) above. The secondary amines can also be prepared by reduction of 
unsaturated hydroxyamines XI 




wherein R^-R* and Z are as defined above, either in one step by catalytic hydrogenatlon, or by reduction to the 
con'esponding saturated hydroxyamlne, preferably using a complex metal hydride such as lithium aluminium 
hydride, followed by removal of the hydroxy group by catalytic reduction. As an alternative, the hydroxy group 
may first be split off as water, followed by reduction of the formed unsaturated amine. 

The unsaturated hydroxy amines Xi can conveniently be prepared by the addition of aSchlff base of formula 

XII 

CH3-CHJSI-Z XII 

wherein Z is as defined above, 
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to a benzophenone of formula XIII 



ro xin 



10 

wheTB'm Ri*R^ are as defined above. In the presence of a base, preferably a lithium organic base such as lithium 
diisopropylaiiMe, 

Also the starting materials Vl(a» Vllb for process d) can be prepared by methods Icnown per se, sudi as 
by addition of an organometallic compound XlVa or XlVb 

15 



Me ^ 



XlVa XlVb 

25 

to a ketoamlne XVa or XVb respectively to fonm a conresponding hydroxy amine XVI 



30 




rX XVI 



and, if desired, splitting off water from compound XVI, 

in formulae XlVa, XlVb, XVa, XVb. XVI, R^-R* are as defined above, and Me signifies a metal such as mag- 
nesium or lithium. 

In accordance with the invention the compounds of fonmula I, In the fonm of free bases or salts with 

40 physiologicdlly acceptable acids, can be brought into suitable galenic fonms, such as compositions for oral use, 
for injection, or the like, in accordance with accepted phamiaceutical procedures. Such pharmaceutfca! compo- 
sittons according to the inventton comprise the compounds of fonmula I in association with compatible phar^- 
maceub'cally acceptable canrier materials, or diluents, as is well known In the art The carriers may be any inert 
material, organic or Incs-ganic, suitable for enteral, pa-cutaneous or parenteral admintsbatbn such as : water, 

45 gelatin, gum arabicum. lactose, mk)rocrystalllne cellulose, starch, sodium starch glyoolate. calcium hydrogen 
phosphate, magnesium stearate, ^Icum. colloidal silicon dtoxUe. and the like. Such compositions may also 
contain other phanmaceutically active agents, and conventional additives such as stabilizers, wetting agents, 
emulsifiers, flavouring agents, buffers, and the like. 

The composEtk)ns acconUr^ to the inventton can e.g. be made up In solid or liquid form for cm^I adminis- 

50 tration, such as tablets, capsules, powders, syiups, elbdrs and the lice, in the form of sterile solutions, suspen- 
sbns or emulsbns for parenteral administration, and the like. 

The compounds and compositions according to the inventbn can be used for treating cholin-mediated dis- 
orders such as urinary Incontinence. As is well known, the dosage depends on several factors such as the 
potency of the selected specific compound, the mode of administratbn, the age and weight of the patient, the 

55 severity of the condHton to be treated, and the like. The dally dosage may, fcr example, be from about 0.05 mg 
to about 4 mg per kilo of body weight, administered in one or more doses, e.g. containing from about 0.05 to 
about 200 mg each. 

The invention will be further Illustrated by the following non^lmiting examples. 



6 
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General 

iR-NMR spectra were run In CDCI3 using a JEOL PMX60 spectrometer. In some cases, only a llmRed num- 
ber of spectral peaks, useful for characterisation purposes, are reported. 
5 Reported yblde mostly refer to ciude material of sufficient purify to be taken to the next stage. 
Solvents are abtNrevlated as fbOows : 

IPE = diisopropyl ettier 

PET = petroleum ether 
10 Ethers diethyl ether 

Amines are abbreviated as follows : 

IPA = diisopropyl amine 
IS TBA = terLbufyl amine 

Melting points were taken on a Koefler bench. 
Temperatures are in ^C. 

Water Is used for the washing steps, unless othenvise stated. 
Example 1 

Preparation of 4-phenyt'3,4^lhydrocQumarina 

25 a) 4^2-Methoxy>5^nethylphenyl)-6-methyl-3>4-dlhydrocoumarin (I) 

A mixture consisting of 2-methoxy-5-methyldnnamic add (96.0 g, 0.5 mol), p-cresd {108 g, 1.0 md), tet- 
raline (200 ml), and cone sulphuric add (20 g) was heated slowly to refluxing temperature (145-1 50"). After 1 
1/2-2 h. the mixture was cooled, taken up In ether, washed with water and sodium carbonate, dried and evapo- 
rated, giving 138 g (97%) crude oD. Two recrystalllsationsfrom acetone gave white crystals of the desired lac- 

30 tone. m.p. 126-1 27^ 

C^jHjg03(282^3) requires: C 7SJ7 H 6 A3 O 17J00 

Found 76.9 6.»* 17.0 

35 

b) 6-Hydroxy^phenyi'3,4-dihydrocounnarin (ii) was prepared in a similar way in 97% yield from dn- 
namic ackf and hydroquinone. M.p. 138» (fPE-Ether). 

40 

CijHjjOg (2*0.3) requires; C 7*.99 H 5.0* O 19.9J 

Found 75.0 5.00 19.6 

45 c) 4-(2-methoxy-4-methylphenyl)-7-methyl'3,4-dihydrocoumarin was obtained in a similar way from 2- 
methoxy-4-methyldnnamic add and nvcresd In 58% yield. M.p. 147-148« (IPE-acetone). 

CjgHjjOj (282.3) requires: C 76.57 H 6-*3 O 17.00 
^ Found 76.* 6.31 17.2 

The above lactone (90 g, 0.32 md) in methylene chloride (500 ml) was refluxed with BBrg (115 g, 0,46 md) 
ft>r 24 h, the solution was concentrated, the residue was taken up in ether, the solution was washed with sodium 
55 carbonate and water, dried and evaporated, giving 80 g (93%) of a symp which oystallized on standing. Crys- 
talllzatfon from IPE4>ET gave white crystals of 

d) 4-(2-hydroxy^4HTOthylphenyl)-7-methyl-3,4>dihydrocoumarfn (III), ntp. 1 37". 



7 
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C J 7H£g03 (268.3) requires: C 76.10 H 6.01 O 17.89 
Found 76.2 6,30 17.0 

e) 8-Hydroxy.4-pheny!>3.4-dIhydroooumarin flV) was obtained In a slmHar way from cinnamic add and 
catechol in 1 8% yield M.p. 136<^ (IPE). 

C^^H^jOj (2*0.2) requires.- C 7».99 H 5.0* O 19.98 
Found 75,0 5-OJ 19.9 

f) 4-(2-Methoxyphanyl)-3,4KlihydrDooumarin (V) was obtained in a similar way In 45% yield from methyl 
2-methoxyclnnamatd and phenol. The ciude reaction nMure was contaminated with methyl 3-(4-hyd- 
roxyphenyl)-3^2Hmethoxyphenyi)-propionate, After removal of this by-product with fce-cold NaOH, the Gtle 
compound was obtained as an oil of sufficient purity to be talcen to the next step. 

Example 2 

Preparation of 3>3-diphenylpropionlc acid esters 

a) Methyl 3>(2HfnethQxy-4'methylphenyl)-a-phenylpropldnate (VI) 

7-Methyl-4-phenyl-3,4-dihydrocoumann (78 0.327 mot) fn 150 ml methanol and 150 ml acetone contain* 
ing methyl Iodide (1 DO g, 0.7 mol) and K2CO3 (55 g, 0.4 mol) was refluxed for 24 h, filtered, and the solvent 
was evaporated. Jhe residue was dissohred in ether, the solution was washed withwater. drfed and evaporated 
giving 88 g (92%) of a viscous oil. 

NMR : 8 6.8-7^ (m 8H), 4.9 (t 1 H), 3.8 (s 3H), 3.5 (s 3H), 3.0 (d 2K), 2.2 (s 3H). 

b) Methyl 3,3-bis^-methQxyphenyl)-prDplonate(VIi) was obtained in the same way In 96% yield from 
the lactone (V) of Example 10, m.p. 84^7* (IPE). 

^18^20^* ^ '^^•'^ " ^'^^ ^ 21.3 

Found 71A 6.67 21.6 

c) Methyl 3-(2,3-dlbenzy1oxyphenyi)-3>pheny1propionate (Vlil) was obtained fn a similar way in quan- 
fitative yield from the lactone (IV) of Example 1e) and benzyl chloride in methanol In addition to I^CO, the 
reaction mixture also contained some Nal. M.p. 72^ (IPE). 

C3gH2gO^ (*52.5) requiresi C 79.63 H 6.2* O l*.l* 
Found 79.9 6.15 l*.i 

d) Methyl 3-(2-ben2ytaxyphenyl)>3-phenylpropionate (IX) was obtained in a similar way as a viscous 
oil In 81% yield from 4-phenyl-3,4-dihydrocouTOrin and benzyl chloride. 

NMR : 8 7,2 (m 14H). 4.9 (s 2H, 1 1H). 3.5 (s 3H). 3.0 (t 2H). 

e) Methyl 3^2-methoxy-5-methylphenyl)-3-phenyIpfopionate (X) was obtained in a similar way from 
6-methyl-4-phenyf-3.4-dihydrocoumarln In 98% yiekf. 

NMR : 6 7.4 (m 8H), 5.0 (t 1H), 3.9 (s 3H). 3.7 (s 3H), 3.2 (d 2H), 2.4 (s 3H). 

f) Methyl 3.3-bls-(2>methoxy-5-methylphenyl)propionate QCI) was obtained In a simiar way in quan- 
UtatWe yield firom the lactone (i) of Example 1a) and methyl lodida 

NMR : 5 6.8-7.1 (m 6H). 5.1 (t 1H). 3,7 (s SH). 3.5 (s 3H), 3.0 (d 2H), 2.2 (s 6H)^ 

g) Methyl 3-(2,5-dibenzyioxyphenyl>-3-phenylpropiQnatB (XII) was obtained in a slmBar way In 90% 
yield from the lactone (li) of Example lb) and benzyl chloride. 

NMR : 8 6.8-7.4 (m 18H), 5.0 (s 4H, 1 1H), 3.7 (s 3H), 3.1 (d 2H). 

8 
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h) Methyi 3,3-bis-^2-beittyloxy-44nethy1phenyl)pn:>plQnate (Xlll) was obtained in a similar way In 95% 
yteld l^m the lactone (111) of Example Id) and benzyl cMoride. By GLC the product Is homogenous, and by MS 
It has the correct M.W. 

i) Ethyl 3-(2,4-dlmethoxyphenyl)-3-phenylprDpionate pCV) 

5 A mixture of ethyl cinnamate (88 g. 0.5 mol), dimethyl resorcinol (276 g. 2.0 md) and cone, sulphuric ackl 

(50 g) was stirred on a boiling water-balh for 2 h, whereafter all the volatile material was distilled off In vacuum. 

The residual oil was dissoh/ed in ether, the solution was washed with sodium carbonate, dried, and evaporated 

giving 101 g (64%) of the title ester in the form of a viscous oil. 

NMR : 6 6.4.7^ (m 8H), 4.9 (t 1H), 4.0 (q 2H), 3.7 (s 6H), 3.0 (d 2H), 1.1 (t 3H). 
iO j) Methyl 3.3-bis-(2,4-dlfnethoxyphenyl)prDpionate QCV) was obtained in a similar way from methyl 2,4- 

dimethoxyclnnamate and dimethyl resorcinol. The product thus obtained contained about 23% of dimethyl 

resorcinol. It was taken to the next step without further puriflcalion. 
k) Methyl-3-(5-chloro-2--methoxyphenyi)-3-phenyl propionate 

6-Chloro-4-pheny»-3.4-dlhydrocoumarHi (436 g, 1.68 mol. Preparation : T. Manimaran & V.T. Ramak- 
is ilshnan. Ind. J. Chem, B 18 (1 979) 328) is added to a hot solution of sodium hydroxide (140 g. 3.5 mol) in water 
(500 ml). The solution is chilled to 25'C and dimethyl sulphate (442 g, 3.5 md) is added dropwise during 1 h 
with stirring and cooling at 25-35'*C. The mixture is stirred for an additional 2 h whereupon a solution of 100 g 
of sodium hydroxide in 500 ml of water is added and the mixture is stirred until a dear solution is obta&ied. An 
excess of concentrated hydrochloric add is added to predpitate the methoxy acid, which separates as an oil 
20 whteh slowly crystallizes. It is filtered off. washed with water and dried. Crystallization from 2-propanol gives 
cdouriess crystals of 3-(5-chloro-2-methoxyphenyl)-3-phenyi proptonic acid, m.p. 144'C. Yield 465 g. 

The above acid (291 g, 1.0 mol) In 1 litre methanol containing 50 g concentrated sulphuric acid was refluxed 
fbr B h. The sdvent was distflied off, the residue was taken up In ether, washed with water and sodium carbonat 
sdutfon, dried and evaporated giving 300 g (100%) crude oil. Recrystalllsatfon from IPE gave white crystals of 
25 the title compound, m.p. 65-66°. 

Cj7Hj7Ci03 (304,8) requiresi C 67.0 H 5.62 CI 11.63 
Found 68.1 5.82 1U7 

30 

Example 3 

Preparation of 3,3^iphenyipropanols 

35 

a) 3-(2-Methoxy-4-methylphenyl)-3-phenylpropanol(XVI) 

The ester (VI) of Example 2a) (84 g, 0.295 mol) in 160 ml dry ether was added dropwise to a suspenston 
of LIAIH4 (1 1.3 g, 0.295 md) in 300 ml dry ether. The mfadure was stirred overnight, then decomposed by the 
careful addition f irst of 1 1 g of water, ttien of 1 5% NaOH until a white granular precipitate was fonmed. The mixt- 
40 ure was filtered, the fOb^te was washed with water, dried, and evaporated giving 71 g (91%) of an oil which 
crystaOized on standing. Recrystalllzalion from tPE-PET gave white crystals, m.p. 83*. 

C|7H2q02 (256.») requires: C 79.65 H 7.88 O 12,W 
^ Fowd 79A 7.i9 iZJ 

b) 3,3^BiS'(2-methoxypheny0propanol (XVII) was obtained in a similar manner In quantitative yield as 
a viscous oil from the ester (VII) of Example 2b). 

so c) 3-(2,3-Dibenzytoxyphenyi)-3-phenylpropanol (XVIII) was obtained In a similar way as a viscous oa 
In 96% yield from the ester (Vlli) of Example 2c). 

d) 3-2(Ben2yiQxyphenyi)-3->phenyjpropanol (XIX) was obtained in a similar way as an oil in 78% yield 
from the ester (IX) of Example 2d). 

e) 3-^2-Methoxy-5-methyiphenyl)^-phenyipnopanoi POQ was obtained In a sMar way as an oil In 
55 quantitative yield from the ester (X) of Example 2e). 

NMR : 8 6,8-7.4 (m 7H), 4.7 (t 1 H), 3.8 (s 3H), 3.7 (m 2H), 2.3 (s 3H), 2.0-2.3 (m 2H). 

f) 3.3-Bls-(2-methoxy-5-methylphenyl)propanol (XXI) was obtained In a similar way in 98% yield from 
the ester (XI) of Example 20. M.p. 89'' (IPE). 

9 
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C^5H2i>03 (300.*) requires: C 75.97 H S.05 O 15.98 
Found 753 8.02 16.1 

5 

g) 3-(2,S-Dlbenzyloxyphenyl)-3-phenylpropanol P(Xil) was obtained in a simlar way in 88% yield from 
the ester (Xti) of Example 2g). M.p, 7&> (IPE). 

to CjjHjgOj (»2».5) requires: C 82.05 H 6.65 O 11.31 

Found 82.0 6.62 11.2 

h) 3,3-Bi3-<2-ben2ytoxy-4Hiiethylphenyt)propand (XXIII) was obtained in asfirularway asan oil in 93% 
15 yield from the ester (XIII) of Example 2h). 

I) 3-(2,44)imethoxyphenyl)-3-phenylpfopanol (XXIV) was obtained as a golden oil In 02% yield from 
the ester pCIV) of Example 21). 

NMR : a 6.5-7.2 (m 8H), 4.5 (1 1H), 3.8 (s 6H). 3.6 (m 2H), 2.0-2.6 (m 3H). 

j) 3,3-Br8>(2,4-dlmethoxy phenyl)propanol POCV) was obtained In a similar way from the Impure ester 
20 (XV) of Example 2j), By NMIR, the product contains about 20% of dimethyl resordnol. 
k) 3K4>Fluorphenyl)-3-(2-methoxyphenyl)propanol (XXVQ 

A Grignard reagent was prepared In the usual manner from o-bromoanlsole (93.5 g, 0.5 mol) and mag- 
nesium (12 g, 0.5 mol) in 100 ml dry ether. A solution of p-fluorobenzaldehyde (62 g, 0.5 mol) in 100 ml ether 
was added dropwfse to this solution. After about 1 h, the mbdure was decomposed with NH4CI and worked up. 
25 giving 100.6 g (87%) of 4-fluorD-2'-methoxy-<l Iphenytm^and. RecrystaHlzatlon from IPE-PET gave white crys^ 
tals, m4>. 88*. 

Cj^Hj^jFOj (232.3) requires: C 72.W H 5.6* 
^ Found 72.9 5.75 

The obtained carbind (46.2 g, 0.2 mol) in 600 ml ethand was hydrogenated in the presence of 4 g of 5% 
Pd/C catalyst After about 5-6 h. the reaction was complete and the mixture was worked up giving 40 g (93%) 

35 of 4-f1uoro-2'-methoxy-diphenyl methane as a dear oil. 
NMR : 6.6-7.2 (m 8H), 4.0 (s 2H). 3.8 (s 3H). 

The obtained methane derivative (71 g. 0.33 mol) in 100 ml ether was added to a solution of NaNH2 prep- 
ared in situ from sodium (8.5 g, 0.37 moO in about 300 ml of NH3. After about 1 h, a sdutfon of ethylene oxide 
(17.5 g, 0.395 md) in 75 ml ether was added dropwfse. The mixture was stirred for2 h, and most of the ammonia 

40 was then removed with a sfream of air. Solid NH4CI was then added, followed by the addition of water. The 
oiganic phase was separated, washed with water and 2N HCI, dried and evaporated, giving 81.5 g (95%) of 
the title compound. M.p. Bl"* (IPE-PET). 

45 CjgHj7F02 (260.3) requires: C 73.82 H 6.58 

Found 7(^A 5.77 



I) 3-(5-Chlor&-2-methoxyphenyl)-3-phenylpropand 
so The ester from Example 21^ (91.5 g» 0.3 md) in 500 ml dry ether was added dropwise under nitrogen to 
UAIH4 (1 1 .4 g. 0.3 md) in 200 ml dry ether. The mbcture was stirred at room temperature overnight, then decom- 
posed with 1 1 g water and 1 1 g 15% NaOH sdution. Work up gave 72.5 g (87.6%) colouriess OH. Recrystalll- 
zation from IPE gave white crystals of the title compound, m.p. 80^ 

^16"l7^^^2 ^276.8) requires: C 69.^3 H 6.19 CI 12.81 
Found 70.1 6.44 12.9 
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Example 4 

Preparatton of 3,3-<itphenylpropyt-P'toluene suiphonates 

a) 3>Bis-(2-methoxyphenyl)propyl>|>tQluene sufphonate (XXVII) 

The propanol (XVII) of Example 3b) (35 g, 0.128 md) in 100 ml chloroform oontalning 30 ml pyridine was 
cooled to about -10** and then treated with p-toluene sulphonyl chloride (29 g, 0.15 mol). After standing in the 
cooler (about ♦S'C) overnight, the mixture was poured into ice-water, the organic phase was washed with water 
and odd 2N HO, dried, and the solvent was distilled off at < SCC, giving a ciude oP in quantitative yield. Rec- 
rystallization from IPE gave white crystals of low and indefinite m.p. 



Cji^HjgOjS (»26.5) requires: C 67.58 H S 7.52 

Pound £6.S 6.22 7.76 



b) 3-{2-Methoxy-4-methylphenyl)-3-phenyipropyl-p-toluene suiphonate (XXXI) was ot>tained In quan- 
titath^e yield from the propanol (XVI) of E^cimple 3a). 

c) 3-(2.3>Pibenzyloxyphenyl)'3-phenylpropyl-p-toluene suiphonate (XXVtll) was obtained in a similar 
way as a thiclc oH In 68% yield from the propand pCVIII) of Example 3c). 

<j) 3^2-Benzyioxyphenyl)-3-phenylpropyl«p-tduene suiphonate (XXIX) was obtained in I similar way 
In 98% yield from the propanol (XIX) of Example 3d). 

e) 3-(2-Methoxy-5-methylphenyl)-3-phenyiprQ|:^l-»p-toluene suiphonate (XXX) was obtained in quan- 
titative yield from the propand POQ of Example 3e). M.p. 64* (IPE-PET). 

CjjHj^O^S requires: C 69.67 H 6.10 S 8i)9 

Found 69.8 6.20 7«83 

f) 3.3-Bl3-(2-methoxy-5-methyiphenyi>propyl-p4duene suiphonate (XXXII) was obtained in quantita- 
tive yield firom the propanol pOO) of Example 30- M.p. 117« (acetone-PET). 



C2gH3QOjS (M».3) requires: C 68.7 H 6.65 S 7.05 
Found 68.8 6.66 7.11 

g) 3-(2>5-Dibenzyloxyphenyi)«3-phenylpropyi'P'tduene suiphonate (XXXIII) was obtained in a similar 
manner in quantitative yidd from the propanol (XX?0 of Example 3g). 

h) 3.3>Bl3>(2-benzyloxy'4-n[^thy1phenyi)'propyl-p-tQluene suiphonate (XXXIV) vi^s obtained In a siml- 
larway In 86% yield from the propand (XXIII) of Example 3h). 

i) 3^2,4>Dimethoxyphenyl>'3-phenytpropyl-p-toiuene suiphonate (XXXV) was In the same way 
obtained in 96% yield from the propand (XXIV) of Example 31). 

j) 3,3-Bls>(2,4-dimethoxyphenyt>propyl-p-toluene suiphonate (XXXVI) was obtained In the same man- 
ner from the propanol (XXV) of Example 3J). Jhe prodadt was contaminated vwth dlmeGiyf resordnd. 

k) 3-(4-Fiuorphenyl)-3-(2-methoxyphenylVproi^i-p-tduene suiphonate (XXXVll) was obtained In a 
similar way in 88% yield firom the propand PCXVI) of Example 3k). M.p. 67** (IPE). 

C23H23FO^S (ftl».5) requires: C 66.65 H 5.59 S 7.7ft 
Found 67.1 5.69 7.78 

I) 3-(2'Methoxyphenyl)-3-phenytpropyt-p-tduene suiphonate QCLVIil) 

A mixture of anisde (108O g. 10 nrtd). benzyl alcohd (216 g, 2 mol) and p-tduene sulphonic add (40 g) 
was refluxed for 2 h In an apparatus equipped with a water separater. Excess of anisde was then distilled off» 
the oily residue was dissdved In ettier» washed witti water and sodium carbonate, dried and fractionated, giving 
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304 g (77%) of a pale yellow oil, b.p. 115-1 18^^.4 Torr. By NMR, it Is a 1 : 1 mixture of o-methoxy and p-methoxy 
diphenyl methane. This material was converted to a mixture of the corresponding propanols by reaction with 
ethylene oxtde, as In the praparatTon of the propanol (XXVI) of Example 3k). This mbdure of propanols was 
then converted as described above to a nibdure of p-toluene sulphonates from which the tltie*compound could 
be isolated in 35% yield after two recryslalllzatbns torn IPE. M.p. 108^. 

CjjHj^O^S (396.3) requires: C 69,67 H 6.10 S 8-09 
Found 69.3 6.00 8.17 

m) 3-(S-Chloro-2-methoxyphenyl)'3-phenylpropyl-p-toluene sulphonate 

The alcohol from Example 31) (66 g, 0J24 mol) in 300 ml chloroform containing 75 ml pyridine was treated 
portionswise in the cold with p-to!uene-sul phenyl chloride (55 g, 0.29 mol). The mixture was kept at 5''C for 18 
h, solvent was evaporated under vacuum at < 50^ the residue was taken up in ether, washed with water and 
2 N HCt, dried and evapmted giving 1 00 g (97%) of a straw-yellow syrup. Reoystallization from IPE gave the 
title compound, m.p» 89-30', 

C23H23aO^S(»30.96) requires; C 6».10 H 5J8 S 7M d 8.23 
Found 6*.* 5.W 7.0» 8.17 

Examples 

Preparation of tertiary 3,3'diphenylpropylamlnes 

a) N,N>Dilsopropyl-3,3-bts-(2-methoxyphenyl)-propylamlne(XXXVIIi)> hydrogen oxalate 

The to^lata poo/il) of Example 4a) (42.6 g, 0*1 mol) in 100 ml ac^nitrile and 100 g (1.0 mol) dPisop- 
ropylamlne was heated In a pressure bottle at 80* for 4-6 days. Volatile material was then evaporated, the resi- 
due was b-eated with excess of 2N NaOH and extracted with ether. The extract was washed with water and 
extracted with 2N HCI. This exbBCt was washed with ether, basified, exbacted with ether, washed with water, 
dried, decoloured, filtered and evaporated^ giving 24.0 g (66%) of a cnide oil. This oil was converted to the oxai Ic 
acid salt by treating an acetone solution ofthe base with one equivalent of oxalic ackj In acetone. M.p. 160-161^ 
(acetone). 

Cj^Hj^NOg (4W.6) requires: C 67 J9 H 7.92 N 3.1» O 21.55 
Fourtd 67^ 8.22 2.9» 21.9 

b) N,N-Diisopropyl-3-(2t3-<liben2yloxyphenyl)-3-phenylpropylamine (XXXIX) 

The free base was obtained in 0ie same %vay In 75% yield from the tosylate PCXVIII) of Example 4c). 
NMR : 6.9-7.2 (m 16H). 5.0 (s 4H). 0.9 (d 12H). 

c) N,N-Dtisopropyi-3-(2-methoxy-5-methyiphenyi>3-phenylpropyfamine (XL), hydrogentumarate 
The free base was obtained In 69% yield from the tosylate (XXX) of Example 4e). It was converted to the 

funrmric add salt in ttie usual manner. M.p. 176*" (acetone). 

C27H37NOJ (^55.7) requires: C 71.17 H 8 JO N 3.07 O 17.6 
Found 7L3 107 3.0* 17.9 

d) h^N-Dfi3opropyf-3-(2HT>ethoxy-4^fnethy(phenyl)-3-phenylpropy1am^^^ (XLI), hydrogenfumarate 
The fiee base was obtained in 25% yield from the tosytate (XXXi) of Example 4b). The fumarb add salt 

had mj). 147-146'' (acetone). 
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C27H37NOJ (W5.7) requires: C 71.17 H 8,20 N 3.07 O 17.6 
Found 71.3 8.14 3.00 17*6 

e) N>N'Dlisopropyl-3>3-biM2-methoxy-^HTiethy<phenyl)tMX>pylamine (XL(I), hydrochloride 
The free base was obtained in 78% yield from the tosylate (XXXIl) of Example 4f). it was converted to the 
hydrochlcM'fde with ethereal Ha in the usual manner. M.p. 163-164'' (acetone-ether). 



^25"38^^2^ (M0.1) requlrest C 71.U9 H 9.12 N 3.33 O 7.61 CI iM 
Found 71.6 9.08 3.27 7.93 SJ6 

f) N,t^Diisopropyl'3-(2,5-dibergyloxyphenyl}-3-phenylpropylamlne (XLIIi) 
The free base was obtained in 70% yield from the losylate QOCXIII) of Example 4g). 

NMR : 6 a6-7^ (m 1 8H), 5.0 (s 4H). 4.5 (t 1 H), 1 .0 (d 1 2H). 

g) N,N-Diisopfopyi-3,3>bis-(2>benzyioxy>4^ethylphenyl)propylamine PCLIV) 
The free base was obtained in 62% yield from the tosylate (XXXIV) of Example 4h). 

NMR : 6 6.8-7.2 (m 16H), 4.8 (s 4H. 1 1H), 0.9 (d 12HX 

h) N,N-DfisopfOpyl-3-(2.4-dimethoxyphenyl)-3-phenylpropylam[ne PCLV) 
The free base was obtained In 56% yield from the tosylate QOOO/) of Example 41). 

NMR : 6.5-7.3 (m 8H). 4.4 (t 1H). 3.8 (s 6H), 1.0 (d 12H). 

I) N. N-DIIsopropyi-3,3-bM2,4-dini^thoxy phenyl)propy lamine (XLVI) 

The free base was obtained In 34% yield from the tosylate PCXXVI) of Example 4j). 

NMR : 5 6.5-7.3 (m 6H), 4.6 {t 1 H), 3.9 (a 12H), 1.0 (d 12H). 

j) N,N-Diisopropyt-3-(4-fluorophenyl)-3-(2-methoxyphenyl)prQpylamine XLVII) 

The free base was obtained In 71 % yield from the tosylate POCXVII) of Example 41^. 

k) N,N-Dn3opropyl-3-(2-methoxyphenyl)>3-prienyipropytamine QCLIX), hydrogen famarate 

The free base was obtained in 86% yield from the tosylate p(LVlll) of Example 41) and was converted to 

the fumaric acid salt In the usual way. M.p. 134-136^ (acetone-IPE) or 163-164" (methanoQ. 

C2gH3^N05 (**1.6) requires: C 70.72 H 7.99 N 3.28 0 18.12 
Found 70.8 7.93 3.28 18.1 

I) N-[3-{2-Methoxyphenyl)-3-phenylpropyl>2,2,6,6-tetramethylpiperidlne(l^^ 
This compound was obtained in the same way In 54% yield from the tosylate PCLVIII) of Example 41) and 
2,2,6,6-tetramethylpiparidlna. M.p. 100» (iPE). 

C25H33NO (365.6) requires: C 82.U H 9.65 N 3.83 
Found 82.0 9.62 3.57 

m) N,N^lisopropyl-3-(5-chlorQ-2-methoxyphenyl)-3-phenylpropylamlne 

The tosylate from Example 4m) (43.1 9, 0.1 md) was heated for 4 days at 60^ with dSsopropylamine (50 
g, 0.5 md) in 100 rti acetonUrlle. giving 23 g (64%) of crude title compound. By GC, 11 Is at least 93% pure. 

n) N-[3-(2-Ben2yloxyphenyl>-3-phenyippopyl}-2,2,5,S-tetramethylpyrro|]dine 

This compound was simflarty prepared from the tosylate (XXIX) of Exannple 4d) and 2.2,5,5-t^methyl- 
pyrrolfdlne. (t was obtained as a sticky oil, which was converted to the hydroxy analogue without farther puri- 
fication (Example 9ab)). 

0) N-[3-(2-eenzyloxyphenyl)-3-phenylpropyll-4-hydroxy-2,2,6.6-tefran^ 

This compound was slmilarfy prepared from the tosylate (XXIX) of Example 4d) and 4-bydroxy-2,2.6,6-tet- 
ramethylpiperidine, and it was obtained as a sticky oil which was converted to the hydroxy compound without 
further purification (Example 9ac)). 

p) N-(2-Hydroxy-1,1-diniethylethyl)>3>(2-benzyloxyphenyl)*3-phenylpropylamine 
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This compound was similariy prepared from the tosyiate pOGX) of Example 4d) and 2-amino-2-methyl- 
propanol. The solid product was crystallized from dilsopropyt ether and melted at 1 03°C. it was used as start 
material in Example 7p). 



q) N-(1-Adamantyl)>3-{2-benzyloxyphenyl)-3«phenylpropy!amlne 

This compound was sfmiaily prepared from the tosyiate PCXIX) of Example 4d) and 1-amlnoadamantane. 
It was used as start material in Example 7q)« The hydrochloridesemihydrate was prepared In acetonitrDe and 
melted at 225<»C. 

C^H37NO.Ha.l/2 HjO (W7.1) i^uiresi C 77.31 H 7.91 N 2»82 O *.83 CI 7.13 
Foundi 77.3 8.23 2.65 5*0» 7.14 



Preparation of secondary 3>3-dlphenylpropylam]nes 

a) N-tert,Butyl>3,3-bis^2-methoxyphenyl)propylamlne (L), hydrogen oxalate 

The tosyiate poCVIi) of Example 4a) was heated with a large excess of tertbutylamine as described In 
Example 5, grvfng the free base in 78% yield, which was converted to the oxalic add salt In the usual nnanner. 
tA,p. 135-136® (acetone-ether). 

C23H3jNOg (417.5) requires: C 66,17 H 7.48 N 3J6 O 22.99 
Found 65.6 7.31 3.36 23.4 

b) N'tertButyi'3-(2,3-d]ben2yloxyphenyi)-3-phenylpropy!amIne {Li), hydrpchlorlde 

The free base was obtained as above in 78% yield from the tosyiate (XXVliO of Example 4c). The iHCI salt 
had m^). 184-185*' (acetonenfnethanohiPE). 

CjjHjgNOjCl (516.1) requires: C 76.79 H 7.42 N 2.71 0 6.20 CI 6.87 
Found 76J 7J0 2.72 6.42 6.81 

c) N-tertButyl>3»(2-ben2yloxyphenyl)>3-phenylpropylamine(LI|), hydrogen oxalate 

The free base was obtained in 84% yield lirom the tosyiate (XXI)0 of Example 4d). The oxalic add salt had 
m.p. 198*" (acetone-ether). 



d) N-tert,Butvl-3-(2HTiethoxy-5-methylphenyl)-3-phenyipropylamfne (Llll), hydrochicytde 

The free base was obtained in 90% yield from the tosyiate (XXX) of Example 4e). When freated with 

ethereal HCI, it gava a somewhat hygroscopic salt which seems to be associated with 1/4 moi of watsr. M.p. 

17r (ethanot-ether). 



C2gH3^N02{389.5) requires: 
Found 



C 80.17 H 8.02 N 3.60 O 8.22 
80.0 8.09 3»69 8.51 



Example 6 



CjgH^jNOj (463.6) requires: C 72J4 H 7.18 N 3.02 
Found 71.8 7.13 2.93 
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C21H29NO.HCI.I/4 HjO (requires)! C 71.55 H 8.7» N 3.97 O 5.67 CU 0.06 

Found 7L8 8.72 4.05 5.57 10.1 

e) N-tert.Butyl-3-<2HTiethoxy-4HTTethyiphenyl)-3-phenylpropyl (UV), hydrochloride 
The free base was obtained in quantitative yield from the tosylate pOCXI) of Example 4b}. The HCI-salt had 
m»p. 138-149" (methanol-isopropanol). It was associated with 3M mol of water. 



Cj^HjgNOaJ/tHjO (361.5) requiresi C 69.77 H 8*80 N 3.88 CI 9.81 
Found 69.8 8.76 3.93 9.75 

f) ^HertBlJty^>3,3^^sK2-methoxy»5-met^lyiphe^y^)-^yQpy^alTl^^e (LV), hydrochloride 
The free base was obtained in quantitative yfeid from the tosylate (XXXll) of Example 40. The HCI-salt had 
m.p. 242^ (acetone). 

CjjHj^NOCl (392.0) requires: C 70A7 H 8.7» N 3.57 CJ 9.05 
Found 70.2 8.81 3.46 8.99 



g) N-tert.Butyt»3>(2,&-diben2yloxyphenyD-3-phenylpropy[amlne (LVI), hydrochloride 
The free base was obtained in 85% yteld fipom the tosylate pcXXIII) of Example 4g). The HQ salt had m.p. 
186* (ethanol-ether). 



^33"38^^2^ (516.1) requires: C 76.79 H 7M N 2.71 O 6.20 CI 6.87 
Po^<* 77.2 7.50 2.6* 6.53 6.85 

h) N4ert.Butyl-3,3-b]3-(2'ben2ylQxy-4-methylphenyi)-prQpyfam!ne (LVll), hydrochloride 
The free base was obtained In d4% yield from the tosylate (XXXIV) of Example 4h). The HCL-salt had m.p. 
21 0« (acetone^ther). 

S5"*2'^^2^* (»*.2) requires: C 77.25 H 7.78 N 2.57 O 5.89 a 6.52 

77.6 7.82 2.35 6.08 6J5 

1) N-tert.Butyi-3-<2,4-d[methoxyphenyl>-3-phenyipropylamlne (LVIII)> hydrochloride 
The free base was obtained in 84% yield from the tosylate P00(V) of Example 41). The HCi-salt had m.p. 
1 36** (aoetone-ethanol-ether]. 

C2^H3qN02C1 (363.9) requires: C 69.31 H 8.31 N 3.85 O 8.79 CJ 9.7* 
"^^^^ 69J ZM 3.80 8.89 9.81 

j) N-tert>Butyl-3,3-bfs-(2,4-dimethoxyphenyl)-propylamine (LIX), hydrochloride 
The free base was obtained In 60% yield from the tosylate (XXXVI) of Example 4J)« The HCI-salt had m.p. 
251^ (methanol^cetone). 



C23H3^NO^Ci(*2«.0) requires: C 63.15 H 8*08 N 3.30 O 15.09 Ci 8.36 
P<^<1 6»J 8.06 3.57 15.3 8.67 
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k) hJ>tertButyl-3K4>1luorophenyi)-3-(2>niethoxyphetiyl>^)r^ (LX)> hydrochloride 
The free base was obtained in a9% yield from the tosylate POCXVII) of Example 4I<). The HCk^t had m.p. 
194" (ethano(*aoetone). 

C2oH27NOFCi (351.9) requires: C 68.26 H 7.73 N 3.98 Ci 10.08 
Found 68.9 7,97 9.69 

10 0 N-teitButyl-3-(2HTOthoxyphenyl)>3-pfienyiprDpy!am1ne (LXI), fiydrochloride 

The free base was obtained In 88% yield firom the tosylate pCLVili) of Example 41), The HCI-salt had m.p. 
205^ 

IS C^oH^gNOCl 033*9) requires: C 71.9» H 8.M N O ^.79 

Found 71.9 iM *.67 4.79 

m) tH1.1«Dimethytpropyl W24nethoxy-5HrnetMphenyt)'3'Phenytpropylamh (l-Xll), hydrocMoride 
20 The free base was obtained In 95% yield from the tosylate PCXX) of Example 4o} and tert amylamine. The 
KCi-salt had m.pw 188-189'' (ethanokicetone). 

C22H32NOa (362.0) requiresi C 73.00 H 8.91 N 3.87 O *.*2 CI 9.80 
Found 73.* 8,98 3.83 ».61 9Jl 

n) J-Dimethylpropyl)-3,a4>isK2Hnethoxy-SHBethylpheny0propylOT^ (LXIII), hydiDcMaide 

The free base was obtained In 94% yield from the tosylate pOOOQ of Example 4f) and tert amylamine. 
30 The HCt-salt had m.p. 21 0^ (ethanol-acetone). 

C2^H3gN02Cl {*06.0) requires: C 71.00 H 8.94 N 3.M O 7.88 CI 8.73 
Found 71.1 9.01 3.60 7.92 8.73 

35 

o) N-tert,Butyl-3-(5-chioro-2-methoxyphenyl>'^phenylpropylamine 

The tosylate from Example 4m) (43.1 g, 0.1 mol) in 100 ml acetonitrle was treated with tot btitylamine 
(37 g, 0.5 mol) and the mixture was heated In a pressure fciottle at 80* for 4 days. The usual work-up afforded 
40 32 g (100%) crude title compound. The base in ether-acetone was treated with ethereal HCI giving the hyd- 
rochloride salt, m.p« 216*218^ 

C2qH2^C1NOJ1C1 (368 J6) requires! C 65.21 H 7J9 N 3.80 Q 19.25 
45 Found 65.1 7J9 3.90 18.7 



Example 7 

so Preparation of tertiary S^iphenylpropylamines from secondary amines 

a) N4/!ethyl»N-tert.buty^3-<2-methoxyphenyl)-3-phenylpropylamine (l-XV), hydrochloride 

A m'Dclure of the secondary amine (UG) of Example 61) (29 J g. 0.1 md), formic add (13.8 g. 0.3 mol), and 

37% formaldehyde solution (12.5 g, 0.12 mol) was refluxed for 18-24 h. The mixture was then cooled, basifled 
55 With NaOH, and exfracled with ether. The extract was washed with water, dried and evaporated, giving 29.3 g 

(g4%) of a crude oiL The HCI-salt was prepared from ethereal Ha in the usual way, m.p. 199*>. 
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C21H3QNOCI (3*7.9) requires: C 72.(^9 H 8.69 N ^^.03 CI 10.19 
Found 71.9 8.79 *.23 10.1 



b) N-Methyl-h^tertbutyt^-(2Hn9thoxy'5-m^hylphenyl>^henyl^^ (LXVI), hydrochloride 
The free base was obtained In the same way In 89% yield firom the amine (Uli) of Example 6d). The HCI-salt 

had m.p. 161^ (acetone). 

C22H32NOCI (36?.0) requires: C 73.00 H 8.91 N 3.87 O *.»2 CI 9.0S 
P<^^ 73.0 8.96 3.9* 4.59 9.77 

c) N>Methyt-N>tert>buty^^.3^M2'methoxypheny1)prDpylamine (1-XVII), hydrochloride 

The free base was obtained in 96% ybid from the amine (L) of Example 6a). The HCI*salt had m.p. 187-1 90^ 
(aoetone-ether)* 

C22H33NOCI (378.0) requires: C 69,91 H 8.5* N 3.71 O 8.*7 CI 9.38 
Fownd 69.9 8.56 3.53 8.93 8.92 

d) N"Methyl-hhtert.butyl^2-4nethoxy-4-methytphenyl)-3-phenylpropylam^ (LXVIil) 
The free base was obtained in 96% yield from the amine (UV) of Example 66). M.p. 64'' (IPq. 

C22H3|NO (325.5) requires: C 81.17 H 9.60 N *.30 O *.92 
Pound 81.0 9.83 *.15 5.03 

e) N4^ethyi-N-tert>butyl^.34)ls^2Hrnethoxy-6-methylphenyl) (LXPQ 

The free base was obtained in 97% yield from the amine (LV) of Example 60- M.p. 95** (IPE). 



Cj^HjjNOj (370.0) requires: C 78.00 H 9J5 N 3.79 O 8.66 
Found 78.1 9J7 3.70 8.80 

f) N-Methyl«N-tert.butyl-3-(4-fluofophenyl)>3-(2>methoxyphenyDpropylamine (LXX), hydrochtorMe 
The free base was obtained in 82% yield from the amine (LX) of Example Bk), The HCt-salt had m.p. 218" 
(ethanol*acetone). 

C2iH25NOClF (365.9) requires: C 68.93 H 7.99 N 3.83 CI 9.69 
Found 69.0 7.97 3.95 9.60 



g) N-(1,1-DimethylpropyO>N*methyl-3-g-methoxy-5-methylphenyl)-3-phenylpr^ (LXXI), hyd> 
lochloride 

The free base was obtained in 98% yield from the amine (LXII) of Example 6m). The HChsalt had m.p. 
176-177' (acetone). 

CjjHji^NOCl (376.0) requires: C 73.*7 H 9.11 N 3.73 CI 9.* 3 

Found 73.* 9.15 3.73 9.*! 

17 
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h) hf>(1,1>Dfmethy!propyt)-^«methyi->3,3>b<s^2>methoxy»^^ (LXXII), hyd- 
rochloride 

The free base was obtafned \n 89% yield from the amfne (LXIIQ of Example 6n)« The HCI-salt had mp. 
147" (acetone-ether). 

C25H37NO2CI («0.1) requires: C 71.W H 9.12 N 3.3» O 7,62 CI 

Found 70.8 9.20 3.63 7.74 8.*2 

i) N4tethyl-l^tertbutyl>3"(2,4-dlmethoxyphenyi)>3-phen 

This compound was obtained as an oil in quantitative yield from the amine (LVlli) of Example 6i). 

NMR : 6.5^7.3 (m 8H), 4J3 (t 1H). 3.8 (s 6H), 2.3 (s 3H), 1.0 {s 9H). 

j) N>Methyl-N>tertbutyl*3K2,5Hiiben2yloxyphenylV3-phenyipropylamine{LXXI\0 

This was obtained as an ol in 95% yield tom the amine (LVt) of Example 6g). 

k) N4<1ethyl-N-tert.butyl-3,3-bM2'benzyioxy«4Hrne (t-XXV), hydrochloride 

The free base was obtained in 92% yield from the amine (LVit) of Example 6k). The HCI-salt had m.p. 170- 

171" (acetone-ether). 

CjgH^^NOjCl (558.2) requires: C 77.*6 H 7.95 N 2.51 O 5.73 CI 6.35 
Found 77.6 7.86 2.*2 5.89 6.31 

I) N4itethyi-N4ertbuW-3,3-blsK2,4-dinfwtho;yphenyl)propy1amlne (iJOCVI). hydrochiorMe 
The free base was obtained in 96% yield from the amine (LiX) of Example 6j). The HCI-salt had m.p. 180- 
190^ and seems to be associated with 1/4 mol of water. 

Cj^^HjgNO^Cl 1/* HjO ('^♦7.0) requires: C 6*.*8 H 83* N 3.13 O 16.11 a 7.93 
Found 6».5 8.27 3.02 16.2 8.19 

m) N-Methyl-N-tertbutyl-3-(2,3-dibenzyloxyphenyl)-3-phenylpropyfamine(LXXVIi^ 

This was obtained as an oil in 98% yield from the amine (U) of Example 6b). 
NI^R : 6 6.9-7.3 (m 18H), 2.1 (s 3H). 1.0 (s 9H). 

n) N-Methyi-ivi-tertbutyi-3-(2-benzyioxypheny[>3-pheny!propyiamine (UOCVlii) 

This was obtained as an ofl in 97% yield from the amine (Ul) of Example 60). 
NMR ; 6.9-7.3 (m 14H), 5.0 (s 4H), 4.5 (t 1H), Z2 (s 3H), 0.9 (s SH). 

o) N-Methyl-N-tertbutyl-3K5-chloro-2-methoxyphenyl)-3-phenylpropylamine 

The secondary amine from Example 60) (25.3 g, 0.076 mol) was refiuxed for 18 h with fomnte add (9,2 g, 
0.2 moQ and 35% fomnaldehyde solution (8.5 g, 0.1 mol). Work-up gave 25.6 g, (97.5%) crude base. This was 
dissolved in acetone and treated with an equlnmlar quantly of oxalic acid In acetone ghring beige crystals of 
the title compound, hydrogen oxalate, ntp. 165**. 



CjiH^gCINO-C^H^O^ (*36.0) requires: C 63.37 H 6.94 N 3.21 CI 8.13 
Found 62.7 6.83 3.10 7.97 

p) N-<2-Hydroxy-1 ,1 ^ilmethyiethy04^ethy!-3-(2'^enzyloxyphenyl>^phenylpropyfamine 
This compound was similarly prepared from the compound of Example 5p). It was obtained as a sticky oil 
which was converted to the free hydroxy compound of Example 9ad). 

q) N«1-Adamarttyl-N-methyl-3-(2-benzyloxyphenyl)-3'phenylpropylamine 

This compound was slmllariy prepared from the compound of Example 5q).*it was obtained as a stidcy ofl 
which was converted to the free hydroxy compound of Example 9ae) without further purification. 



18 
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Example 8 

Preparation from olelinic precursors . 

5 a) N4ertbutyl-3-(2,6-dlmethoxyphenyl)-3-hydroxy-3>pheny[propytamine (LXXIX) 

A solution of doso propylamine (10.1 g, 0.1 mot) In dry etiier (100 ml) was cooled to -10^ A solution of 
butyl lithium In hexane (65 ml. 0.1 mot) was added, and the mtxture was stirred at -lO"" for 20 min. A solution 
of N-ethylidene-tertbutylamine (1 0 g, 0.1 mol) In dry ether (1 00 ml) was added and the solution was stirred at 
0" for 20 min. After coding to -30** a solution of 2,6-dimethoxybenzophenone (24.1 g, 0.1 mol) in dry ether 
10 (1 00 ml)» containing 30 ml THF, w^ added. The mixture was then stirred at ambient temperature for 20 h and 
hydrolized with water. The organic phase was washed with water, dried and evaporated, giving 32 g (94%) of 
N-I3K2,6HJtm6thoxypheny])-34iydroxy-^-phenylpropylldene]tertbutyfamlne as an oil. 

This oil was dissolved in absdute ethand (250 ml), the solution was coded to -S"", and NaBK4 (5.7 g, 0.1 5 
md) was added portionwlse. The mbcture was stirred at 0^ fbr 1/2 h, then at ambient temperature for 3 h. Most 
15 of the solvent was distilled off in vacuum, the residue was treated with water, extracted with ether, washed with 
vrater, and extracted with 2N HCI. The extract was washed with ether, basified with NaOH, extracted with ether, 
dried and evaporated, giving 30 g of the title amine. 

The HCI-salt had m.p. 203-204* (acetone-ether) and seems to be assodated with 1/4 md of water. 

^ CjiH^gNOj-HCl.!/* HjO (384.5) requires: C 65.60 H 8.01 N 3,64 O 13.52 

FouiKi 65*9 8.11 3.64 13.7 



25 b) N>tertBiJtyl>3-<2,6Kilmethoxyphenyi)-3-phenyl-2-propene>1 -amine (UOOQ 

The above amine from step a) (21 g. 0.061 md) was added to 6.3N I-I2SO4 (20 ml, 0.126 md). The mixture 
was stirred on a boiling water bath for 2 h, coded, basified, and extracted with ether. The extract was washed, 
dried and evaporated, giving 17.8 g, (90%) of the title defin as a dear oil. The HCI-salt had m.p. 220-22*>, and 
was associated with 1/4 md of water, 

30 

CjiHj^NOj^a. I/4H20requiresi C 68.82 H 7.86 N 3.82 O 9.82 CI 9.68 
Found 68.8 7.89 3.92 9.81 9.44 

35 c) N-Methyl-N-tertbutyl>3^2,6-dimethoxyphenyl)-3'pheny(propylamine (DCXXI), hydrogen fumarate 
The definic amine from step b) (16.3 g, 0.05 mol) in methand (250 ml) containing 0.5 g of a 10% Pd/C 
catalyst, was hydrogenated at ambient temperature and pressure. The mixture was then filtered through Ceia* 
ton, the fntrale was taken to dryness, giving 16.3 g (100%) of N^ertbutyl-3-(2.6-dimethQxyphenyl)-3-phenyl- 
propylamlne. The HQ-salt had nrtp. 244*> (ethand). 

40 

C2jH25N02Jia (363.9) requires: C 69.31 H 8 Jl N 3.85 O 8.79 CI 9.74 
Found 69J 8.29 3.83 ».27 9.75 

45 

The above secondary amine, as the free base, was methylated with fonnaldehydefonTUG add as described 
01 Example 7, giving the tertiary amine In 96% yield. The fumade acid salt had m.p. 185-190*" (acetone). 

C2gH33N6g (457.6) requires: C 68.25 H 7.71 N 3.06 O 20.95 
Found 67.8 7.59 3*05 21.6 

Examples 

65 

Removal of O-protective groups 

a) N,N*Diisopropyl-3H2>hydroxyphenyl)-3-phenyipropylamine (DOOOl), hydrochloride 

19 
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The amine (XLIX) of Example 5k) (20.8 g, 0.064 mol) In methylene cWOTide (150 ml) was cooled below 0*. 
A IN solution of BBra fn CHaClj (64 ml 0.064 mol) was then added dropwlse, the solution was then kept In the 
cooler (5*^) for 2-5 days, and volatile materlaii was distnied off at < 50*. The residual syrup was basKted, ext- 
racted with ether, the extract was washed with water, dried and evaporated, giving a viscous syrup. The HCI-salt 
had m.p, 222* (methanol-elher), yield 31%. 

C21H29NO.HCI (347-9) requires: C 72.49 H 8.69 N 4.03 O 4.60 CI 10.19 
Found 72-0 8.72 3.74 5.06 10.3 

The fbltowing compounds were ot)tain6d in the same way. 

b) N43-(24iydroxyphenyO-3-phenvlprDpyiV2,2.e.6^tetranfi^ (LXXX im. hydrogen luma- 

rate 

From the amine (LXIV) of Example 51). Crude yield 78%. M.p. fumarfc acM salt = Indefinite. 

CjgHj^O^ (467.6) requires: C 71.9 H 7.91 N 3*00 O 17.1 
Found 7L8 8.41 3.01 16.6 



c) N,N-Dilsopropyi-3-(2-hydroxy-5-methylpheny1>3-phenylppQpylamine (LXXXIV), hydrochlorMe 
From the amine (XL) of Example 5c). Crude yield 85%. HCI-salt, m.p. 209-210' (acetone-ether). 



C22H3^NO.HCl. 1/4 HjO (366.3) requires: C 72.09 H 8.95 N 3.82 O 5.46 CI 9.67 
Found 72*3 8*95 3.71 5.68 9.61' 

d) N4^ethy14^terLbutyl-3-(2-hydroxy-5HTiethylpheny1)^heny!propylamlne (LXXXV), hydrocNorlde 
From the amine (DCVI) of Example 7b). Crude yield 100%. HCI-sall, m.p. > 260» (ethanol). 



Cj^Hj^NCHCl (347.4) requiresj C 72.49 H 8.69 N 4.03 CI 10.19 
Found 72.7 8J8 3.81 10.93 



e) N,N-DfteoprDpyi-3.3-bls-(2-hydroxyphenynpropylamine (UOOCVi). hydrochloride 

From the amine (XXXVill) of Example 5a). Crude yield 57%. Ha-salt, m.p. 257^ (ethanol-ether). 

Cj^Hj^NOj-HCI (363.9) requires: C 69J1 H 8J1 N 3-85 O 8.79 a 9.74 
Found 693 837 3.95 9.23 9.40 

f) N-Methy!'-N-teitbutyl-3>3-bis-(2>hydroxyphenyDpropylamine (LXXXVII). hydrochloride 
From the amine (PCVII) of Ej^mple 7c). Crude yield 100%, m,p. 190». HO-salt. ntp, 252* (ethanol). 



CjqHj^NOj^HCI (349.9) requires: C 68.65 H 8.06 N 4.00 CI 10.13 
Found 68.4 8.06 4.17 9.39 

g) N,N-Piisopropyl-3-(2-hydroxy^methylphenyt)-3-phenylprop^amine (LXXXVIIi), hydrochloride 
From the amine (XU) of Example 5d). Crude yield 90%. HCI-saifc m.p. 217" (ethanol). 



20 



EP 0 325 871 B1 



C22H3jNO.Ha. 1/4 H^O (366.5) requires: C 72.09 H g.96 N 3.82 O 5A6 CI 9,67 
Found 72.3 8.91 3.93 5.27 9.46 

h) N,N-Diisopropyl-3,34)is^2>hydroxy-5>methylphenyl)propytam]ne (LXXXIX), hydrochloride 
From the amine (XLII) of Example 5e), Crude yield 93%, m.p. 166", HCI-salt, m.p. 220*' (ethanol). 



C^jHjjNOjsHCl (392.0) requires: C 70.47 H 8.74 N 3.57 CI 9.05 
Found 70.6 8.78 3.71 8.93 

I) N-Methyl44«tert.butyh3>3-bM2>hydroxy>Smethylphenyl)propyiaml^ (XC), hydrochloride 
From the amine (LXIX) of Example 7e). Crude yield 79%, m.p. 199-201' (}FE). HCI-salt, m.p. 220" 
(acetone)* 



C22H3^N02.HCi (378J)) requires: C 69.91 H 8.54 N 3.71 O 8.47 CI 9.38 
Found 69.9 8.70 3.75 8.81 9.15 

j) ^^^ethyt44^tBrttHityl-3'(24lydroxy4Hnethylphenyl)^'pheny^ (XCl), hydrochloride 

From the amine (LXVIII) of Example 7d). Cnide yield 100%. HCI-salt. m.p. 240» (ethanol). 

C2|H2^NO.HCl (347.9) requires: C 72.49 H 8.69 N 4.03 O 4.60 CI 10.19 
Found 72.5 8.75 4.06 4.90 10.1 

k) N,N-Diisopropyt>3-<4'fiuorophenyl)-3-{2-hydroxyphenyl)propylam!ne (Xai), hydrochloride 
From the amine (XLVll) of Example 5j). Crude yield 72%. HCI-salt- m.p, 183" (acetone-ethanol). 

C21H27FNO.HCI (364.9) requires: C 69.12 H 7.73 N 3.83 
Found 69.1 8.09 3.82 

I) N,N>Dllsopropyl-3-(2,4-dihydroxyphenyl)"3-phenytpropyiamlne QCCIil), hydrochloride 

From the amine (XLV) of Example 5h). Crude yield 31%. Ha-sall, m.p. 205-210* (ethanol-acetone-ether). 

C2|H2jN02.Ha (363.9) requires: C 69 Jl H 8.31 N 3.85 O 8.79 CI 9.74 
Found 69.5 8.33 3.72 8.91 9.87 

m) ^K1>1■Dlmethylpropyl)-N^T1ethyi-3>b^8K2-hydraxy>5-^r1ethyl (XCiV), hyd- 

rochloride 

From the amine (LXXII) of Exanv)le 7h), Crude yield 100%, m.p. 190-195*. HO-salt, m.p. 235-240" (etha- 
nd-acetone-ether). 

C23H33N02.HCi (392.0) requires: C 70.47 H 8.74 N 3.57 O 8.16 CI 9.05 
Found 70.0 8.96 3.54 8.11 9.19 

n) N-l^ethyl-N-tertbutyi-3-(2,4>dlhydfoxyphenyl)-3-phenylpropylamlne (XCV), hydrobromlde 
From the amine (LXXIII) of Example 71). Crude yield 78%, m.p. 260". HBr-salt, m.p. > 260" (ethanol). 
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CjQH^^NOj.HBr (39ft-») requires: C 60.9 H 7.16 N 3.55 O 8.11 Br 20.27 
Found 60.8 7.18 3.29 8.38 20.2 

0) N,N>Pt[sopropyt>3,3-bM2»4-dihydrQxyphenyl)propytamlne (XCVi), hydrochloride 

From the amine PCLVI) of Example 5i). The HCI-aalt, consisting of an amorphous brown powder. dW not 
give a satisfactory elemental analysis because of incomplete combiJStk>n. 

p) N-Methyl-N>tert.butyi'3.3-bis-<2>4'dihydroxyphenyl)propylamlne (XCVli). hydrochloride 
From the amine (LXXVI) of Example 71). Crude yield 87%, m.p* 260'. The HCI-aalt did nolgive a satisfactory 
elemental analysis because of incomplete combustion. 

q) N,N-Diisopropyl-3^2,5-dihydroxyphenyl>'3-phenylpropyiamine pCCVIIi), hydrochloride 
The amine (XLIII) of Example 5f) in the fonm of the free base (32 g» 0,063 mol) in methanol (500 ml) con- 
taining 5 g of a 5% Pd/C catalyst was hydrogenated at ambient temperature and pressure. After2 h the reaction 
was complete. The mbcture was filtered, the filtrate was taken to dryness, the residue was dissolved in acetone 
and treated with ethereal Ha, giving 19.8 g (87%) of a crude salt. m.p. 260*. Recrystallizatlon from methanol 
gave white crystals, m.p. 260^. 

C21H25NO2.HCL m HjO (368.6) requires: C 68.*» H 8J6 N 3.80 O 9.77 CI 9.62 
Four^d 68,^^ g.*o 3.60 10.3 9A2 

The following compounds were prepared In the same way. 

r) N-MethyW'tertbutyl^(2,5-dihydroxyphenyl>^-phenylpropylamlne pCCIX), hydrochloride 
From the amine (LXXIV) of Example Tj), Crude yield 90%. HO-salt. m,p. > 270° (methanol-water). 

C2QH27NO2.HCI (3M.9) requires: C 68,65 H 8*06 N «.00 O 9.1* CI 10,13 
Found . 68.9 8.02 3.93 9.60 10.5 

s) N,N-Di[sopropyl-3,34)]s-<2'hydroxy-4^TiettQiphenyl)propytOT (C), hydrochloride 
From the amine QCLIV) of Example 5g). Ciude yield 100%. HCI-salt, m.p. 253*» (methanol-ether). 

C23H33NO2.HCl(392.0) requires; C 70.47 H 8.74 N 3.57 O 8.16 Ci 9.05 
Found 70.5 8.74 3.35 8.47 8.03 

1) N-Methyl-N-tertbutyl-3,3'bis>(24iydroxy^4HTiethylphenyOpropyIani^ (CI), hydrochloride 

From the amine (LXXV) of Example 710- Crude yield 97%, a yellow powder. HCI-saft, m.p. 260<» (metha- 
not-acetone). 

C22H3JNO2.HCI (378.0) requires: C 69.91 H 8.54 N 3.71 O 8.47 Cl 9.38 
Found 69.9 8.68 3.67 8.85 9.24 

u) N,N-Drisopropyl'3-(2,3-d1hydroxyphenyl)-3>phenvlpropylamine (CIP, hydrochloride 
From the amine (XXXIX) of Example 5b). Crude yield 100%, HCI-sall. m.p. 174-176" (acetone). 

C2jH2jN02.HCl (363.9) requires: C 69.31 H 8 Jl N 3.85 O 8.79 Cl 9.74 
Found 69J 8J3 3.66 937 9.63 

w) N-Methy!-N'tertbutyl'3-(2>3><iihydroxyphenyl)-3'phenylpropylamine (ail), hydrochloride 
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From the amine (LXXVIl) of Example 7m). Crude yield 1 00%, a white powder. HQ-salt, m.p. 209*21 0^, stow 
heating, (methanot-acetone). 

5 C2qH27N02»HCI. 1/» HjO D58.9) requires: C 66»92 H 8.U N 3.90 O ll.l* CJ 9.88 
Found 66.9 8.12 3.76 11.S 9.74 

X) N>methyi-N'tert.butyl-3>(2-hydroxyphenyl)>3>phenylpropylamine (CIV), hydrochloride 
10 From the amine (LXXVIII) of Example 7n). Crude yield 100%. HCI-sall, m.p. 255* (acetone-ether). 

C2QH27NO.HCI (333.9) requires: C 7h9* H 8.45 N 4.20 CI 10.62 
Found 7h9 8.43 4.01 10.5 

fS 

y) N-Methyl-N-tertbutyl-3-(2,6-dihydroxyphenyl)'3-pheny[propylamine (GV), hydrochloride 
From the amine (LXXXI) of Example 8c) with BBrj, In low yield. Ha^t, m.p. 170' (ethanol-ether). 

C2qH27N02^CU 1/2 H2O (358.9) requires; C 66.93 H 8.14 N 3.40 O 1 1.14 CI 9.87 
FoujKl 67.4 8^8 3.63 10.9 9.99 

25 z) NyN-DlisopropyK3-{S-€hloro-2-hydroxyphenyl)-3'Phenyipropytemlne 

The base from Example 5m) (11.7 g, 0.032 md) was treated with pyridine (7.6 g, 0.096 mol) and cone 
HCI (1 3 g). The mixture was taken to dryness In vacuum and the residue was heated In an oil-bath at 205-21 5" 
for 1 1^2 k The melt was cooled somewhat, water was added, the mbcture was digested In a boning water bath 
and coded* 2 N HCI was added, the salt was mtered off, washed with 2 N HQ and dried, giving 11 .0 g (90%) 

30 while salt m.p. 200». Recrystalllzation from acetone gave the hydrochloride of the title compound, m.p. 202- 
203*. 

C2|H2gClNO.Ha (382.4) requires: C 65.96 H 7.64 N 3.66 CI 18.54 
^ Found 66.0 7.88 3.63 18.3 

aa) N-Methyl>N-tertbutvl-3-<5-chlorO'2-hydrc»(yphenyl)-3-phenyIprot^am!ne 
The free base from Example 7o) (10.5 g, 0.03 mol) was treated with pyridine (7.0 g. 0.09 mol) and cone 
40 HCI (12 g). The mixture was talcen to dryness In vacuum and the residue was heated In an oil-bath at 205-215* 
for 1 1/2 h. The molt was cooled somewhat, excess of 2 N NaOH was added, the mUture was extracted with 
ether, the extract was washed with water, dried and evaporated giving 7.5 g (88%) cnjde syrup. This was dis- 
soh^d b ether and treated with ethereal HCI giving 8 g (83%) of hydrochloride salt Recrystalllzation from aoe- 
tone-2 N HCI gave the hydrochloride of the tifle compound. m.p. 260**. 
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C2QH2gCINOJiCl (368.4) requires: C 65.21 H 7.39 N 3.80 CI 19.25 
Found 65.0 730 3.73 18.9 

ab) N-[3-(2-Hydroxyphenyl>-3-phenylpropyl}-2,2,5,5-tetramethyfpyrrDlidine 

The cnjde amine from Example 5n) was hydrogenolysed as described in Example 9q). The free amine was 
obtained as an oil which was converted to the hydrochloride and crystallized from 2-propanol. M-p- 250*C. 

C23H3^N0.HC1 (374J)) requires: C 73.86 H 8.63 N 3.75 O 4.28 CI 9.48 
Found 73.8 8.71 3J9 4.80 9.45 
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ac) N-|3><2>HydfX)xyphenyi>3-phflnytpropyil^hydroxy>2A6.6-tetraTO 

The benzyloxy compound from Example 5o) was hydrogenolysed as described in Example 9q). The free 
base was converted to the hydrochloride semiri^rate whfch was crystallrzed from acetone. The compound 
melts with decomposition at about 150°C. 

Cj^Hj^NOj-Ha. 1/2 {*13.0) requires! C 69.79 H «*5* N 3.39 O 9.68 CI «.3S 
Found: 70.0 8.67 3A7 9.98 8.13 

ad) N-^24^ydrDxy>1,1-dinr1ethy^ethyt^N^T1ethy^>^'(2-hydroxypheny!)-3>phe^ylpropyi 

The benzyloxy compound from Example 7p) was hydrogenolysed as described in Example 9q). The amine, 
obtained as a glassy mass, was converted to the hydrochbride which was obtained as an amorphous solid on 
precipitation from ethanol wfth ether. 

CjoHjyNOyHCl (3W.9) requires: C 68.63 H 8,06 N *.00 O 9.15 Ci 10.13 
Found: 68.23 8.18 3.98 9-12 iqj 



ae) N-1>Adam3ntyl-N-methy^3-(2-hydroxyphenyl>3>pheny!propylamlne 

The benzyloxy compound from Example 7q) was hydrogenolysed as described in Example 9q). The free 
hydroxyamfne was obtained as a glassy mass. It was dissolved In anhydrous ether and treated with an excess 
of hydrogen chloride in ether. The hydrochloride predpitated as a powder which decomposed at about 220*>C. 

CjgHjjNO^HCl («12.0) requires: C 75.79 H 8.32 N 3.40 O 3.88 CI 8.61 
Found! 75.3 8.01 3.22 3.45 8.96 



Example 10 

Reduction of amidfls 

a) N.N-Dnsopropyl^2-methoxy-5Hnethylphenyi)-3-phenylpropyiamine 

3-{2-Methoxy-5Hfnelhylphenyl)-3-phenylpropIonic acid (12,8 g, 0.05 md) (J.D. Simpson & H. Stephen, J. 
Chem. Soa 1956 1382) and thionyl chloride (50 ml) are heated on a water bath for 3 h. The excess of thlonyl 
cMoride f& distilled off under reduced pressure. The remaining crude 3<<2-meth09^5-methyiphenyl)-3-pheny[- 
proplonyl chloride Is dissolved In 50 ml of dichloronfwthane and added dropwise to a stirred solution of diisop- 
ropylamine (20^ g, 050 mol) In 200 nol of dichloromethane at about 0*>C, The solution is lefHbr2 h, the solvent 
is distilled off and the lemaining material is treated with water. The solid product consist ng of N,N-dfisopropyl- 
3-{2-4nethoxy-5-methylphenyl)-3-phenylproptonamjde Is filtered off. dried and added in small portions to a stir- 
red suspension of nthlum aluminium hydride (6.0 g, 0.16 mol) In diy ether (700 ml). The mixture Is r^uxed for 
2 days. Excess of hydride is destroyed by the careful addition of water, the ether layer Is separated and dried 
with anhydrous sodium sulfote. After fitration the solution Is added to a solution of excess fumaric acid In ether. 
The precipitated salt is collected and crystallized fifom 2-pn)panol. The hydrogen fiinwrate melts at US'^C. 

b) h^Methyl-N-tertbutyI-3-(2-<nethaxy^methvlphenvl)>3HPhe^^ was sbrilariy prepared. 
The hydrochloride melts at 161*0. 

Example 11 

a) N-Methy^N»tertbutyl-3-(S-ch]oro-2'hydroxyphenyl)-3-pheny1propy1amIne 

A solution of cWorine (7,1 g. 0.10 mol) in acetic acid (500 ml) is added dropwise to a sHired solutten of 
r^fnethyl-N-tertbutyl-3^2-hydroxyphenyl)^henylpropylamlne (29.7 g, 0.10 md) In acetic acid (200 ml) with 
st'imng. After 2 h the solvent Is distiled off under reduced pressure and the crude hydrochloride left is recrys- 
tallized from 2i>TOpanol Melting point 260^. 

b) N,N«Diisopropyt-3-(5-cNorD^-hydroxyphenyl>3-phenylpropyiamine is simllaify prepared. The hj^ 

rochloride melts at 202-3'*C. 
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Example 12 

Separation of (+>- and (■)-enantiom9T8 

(±)-N.N-Dllsopropyl-3-{2-4iydroxypheriyl)-3s)h8ny!^ (31.1 g, 0.10 md) Is dissolved in 300 ml of 

ethanoL A solution of L(+H£utanc acid (15.0 g, 0.10 mol) in 400 ml of etiianol Is added. The mixture is heated 
a few minutes in a boiling water batfi and seeded with cryelate obtained by cooling and scratching a small 
sample of the main solution. The mixture is chilled at about 4''C over-night whereupon the ciyslallfne precipilate 
is filtered off, washed with cold ethanol and recryslallfcted repeatedly from ethanol. The pure (-V-N^N-diisop- 
ropyl-3-<2-hydroxyphenyl)>3>phenylpropylamlne hydrogen U^Hartrate thus obtained has [a]» -10.6*^ (c •» 5% 
In methanol). The free amine Is obtained by all^lisation of an aqueous solutten, extraction Into ether, drying 
and evaporation of the soWent Stld^y ofl, [aj^ -5.4^ (c = 5% in methanol). 

(•t')-N,t^DiisopyDpyl-3'(2'hydroxyphenyi)-3-phenytpropy1amine Is similarly prepared using D-(-)-tartarlc 
acid. The hydrogen-D-(-)tartrate has [aJS +1 0.0^ The fee amine has [aJS +6,6», both measured as 5% sol- 
utbns in methanol. 

Example 13 (contihuatfon of Example 1} 
Preparation of 4-phenyi-3.4-d1hydrocoumarlns 

g) 4-(2-Methoxyphenyl)6-methyi-3,4'dihydrocoumarin (CVI) 

A mixture of 2-methoxycInnamlc acW (178 g. 1.0 mol), p-cresol (108 g, 1.0 mol), and p-foluenesulphonfc 
add monohydrate (47.5 g, 025 mol) was stirred on a boiling water-bath for about 2 h during which time the 
system was evacuated with a waterpump to rennove fonned water. The solid was then brolcen up and washed 
copiously with water. The granular material was then stirred with a large volume of saturated NaHCOa solution 
containing some 10% acetone. The product was filtered off» washed, dried and recrystalllsed from acetone 
affording 167 g (62,5%) white crystals of the desired lactone, ntp. 140^ 

Cx7lk<i03 (268.3) raquires: C 76.10, H 6.01, O 17.89 
Found: 76,0 5.97 17.9 

h) 6«ChlorD-4-(2-methoxyphenyl)'3,4>dlhydrocoumarin (CVIi) was prepared in a similar way In 49% 
yield nxun 2-methoxyclnnamlc add and p*chlorophenol, the reaction temperature being 130*' In this case. M*p. 
172-173'* (acetone). 

Cx«QxaQ> (268.7) requires: C 66.56 H 4.54 O 16.62 
Pom): 66.8 4.45 16.5 

Example 14 (continuation of Example 2) 
Preparaflon of 3,3KiiphenylproplonIc add esters 

I) Methyl-3-(2HTiethoxyphenyl>-3-(2-methoxy'-5-4nethylphenyl)proplonate (CVll I) was obtained as an 
oil in 75% yield from the lactone CVI of Example 13g In the manner descril>ed for the ester VI of Example 2a). 

m) Methyl-3-(SH;h!oro-2Hrnethoxyphenyl)-3>g-methoxyphenyl)propionate (CIX) was obtained as an oil 
In the same way in 97% ^Id from the lactone CVll of Example 1 3. 

Example 15 (continuation of Example 3) 

Preparation of 3,3-dlphenyipropanols 

m) 3'(5-Chloro-2-methoxyphenyl)-3-(2Hnethoxyphenyl)propanol (CX) was obtained in 84% yield from 
the ester CiX of Example 14m in the manner described for the propanol XVI of Example 3a). except that the 
reduction was carried out In toluene with a 1 0% molar excess of a 3.4 M toluenic solution of sodium bis(2*me- 
thoxyethoxy)alum1nium hydride (SMEAH) instead of LIAIH4. M.p. 70-72" (IPE). 
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n) 3K2-^flthoXyphenyf)'3^2-methoxy-5-methylphenyt)propanoKCXI) was obtained In the same way 
in cjuanfitive yield from the ester CVIII of Example 141). The product consisted of a golden oil of 89% pur% 
according to 6C. 

Exan^ple 16 (continuation of Example 4) 

Preparation of 3,3^!phenylpropy(-p-toluenesulphonates 

n) 3-(2*Methoxyphenyl)'3K2-methoxy>5HTiethyfphenyl)propyt'P-totuenesulphonate (CXlQ was prep- 
ared In the same way as the tosylqte XXVll of Example 4a} in quantitative yield from the prapanol CXi of 
Example 15n) using CH2CI2 as solvent instead of chlorofonn. Mp. 101 (etherTiPE). 

03oHa.03S (440.57) requireas C 68.16 H 6.41 S 7.28 
Found: 68*3 6*51 7.20 

o) 3-(5-Chloro"2>nf)ethoxyphenyl)»3-(2Hm^oxyphenyl)propyl-p-toluenesulphonate (CX1[I) was 
obtained in the same way in quantitative yield from the propanol CX of Example 15m. M.p. B7^QSr (acetone/lPE). 



CaoHasClOsS (460.92) regiiixea: C 62«54 H 5.47 S 6.94 Cl 7.69 
Found: 63.0 5.65 6.95 7.70 



Example 17 (continuation of Example 5) 
Preparation of tertiary 3,3-dlphenylprDpylamjne8 

r) N,N-DBsopropyl-3-(5'<:Moro-2-methoxypheny()-3'(2-methoxyphenyl)propylaniine (CXIV) was 
obtained as an oil in 94% yield franx the tosyteite CXIH of Example I60) in the manner descn'bed for the amine 
XXXVin of Example 5a), Purity by GC = 99.9%. 

s) N.NO[lsopropy1'3'{2>nfiethoxyphenyt)>3-^2-methoxy'5Hfnethylphenyl)propy1amine (C)(V) was 
obtained In the same way In 49% crude yieid from the tosylate CXV of Example 16n). After chromatographic 
purification on an Si-gel 60 column (eluation with light petroleum], the product (oD) had a purily of 1 00% accord- 
ing to GC. 

t) |S ^{2-Benzytoxy-5-methy1)>3-phenyn-2^,5,5-tetramethy1pyiT6ltdfne (CXVI) was prepared from 3-{2- 
benzylaxy-5-methyi)*3*phenylpropyt tosylate and 2.2,5,5*t^ramethy]pynoKdine following the directions given 
in Example 5a). It was obtained as a sticky oD which was converted to the free hydroxy compound of Example 
20aJ), 

Example 18 (continuation of Example 6) 

Preparation of secondary 3.3-dlpheny1 propylamines 

p) N^ertButyl>3^5>chroro-2>melhoxyphenyl)-3-(2*methoxyphenyOpropylam1ne(C was prepared 
in quantitative yield from the tosylate CXIII of Example I60) In the manner described Ibrthe amine Lof Example 
8a). The HC^alt had ntp. > 2e0^ 

CaaBaaClNOa.HCl (398.36) requires: C 63.3 H 7.34 R 3.52 Cl 17.80 
E^sunds 63*2 7.46 3,49 17.4 

q) N-tertButyl'3-(2Hnethoxyphenyl)-3-(2-methoxy-5-methylphenyl)pn>pyla^ (CXV1II) was 
obtained In a similar way ii 89% crude yield from the tosylate CX1\ of Example 16n). The HQ-salt had m.p. 
225^. 
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Koguires: C 69»91 H 8.54 N 3,71 CI 9.38 O 8.47 

Found: 69.8 8.73 3.60 9*45 8*79 

5 

Example 19 (contin uation of Examp[e 7] 

Preparation of tertiary 3>3-dlphenylpropylamlne$ from secondary amines 

10 

r) N-Methy>-N-tert,butyl-3-(5-chloro-2-ni€thoxyphenyf)'S<2>methoxyplieriyOprQpyfamine (CXIX) was 
prepared in 89% yield from the amine CXVI) of Example 18p) In the manner descrfbed for the amine LXI of 
Example 7a}. The HCKsalt was prepared by treating an acelonlc solution of the free base with contracted hyd> 
rochloric acid. M.p- 130^ 
IS C22H30CIO2N • HQ • Hrf) (430.42) 

Requires; C 61 ^39 R 7.74 N 3*25 Cl 16.47 

Fcxind: 62.0 7.93 3.26 16.5 

20 

s) N-MethyW-tBrtbuty[-3-^2«methoxyphenyO-3^2Hfnethoxy>5>methylphenyi)propylam]ne (CXX) was 
prepared in a sImSar way in 98% yieid from the amine CXVili of Example 18q). Tha free base (09) had a purity 
of 96% by 6C. 

25 

Example 20 {continuation of Example 9) 

Removal of Oprotective groups 

30 a() N,N~D}ifiopropyl-3-^2-hydroxyphenyf)-3-(2-hydroxy-5Hnethylphenyl)propylamine (CXXI) 

The amine CXV from Example 17s) (26.5 g, 0.072 mol) in methanol was treated with a slight excess of 
concentrated hydrochloric acid. The mixture was taken to dryness in vacuunv pyridinium chloride (25.4 g, 0.22 
mol) was added and the mixture was then heated at 200-205^ for 1 i h« TTie mixture was cooled to about 80^, 
acetone (20 g) was added followed by addition of little water. The salt was filtered off, washed with diluted HCI 
35 and dried. Recrystailisation from absolute ethanol/ether gave 1 7.5 g (64.3%) of a white salt, m.p. > 250^ Purity 
byGC = 100%, 

CjaHaiNOa- HCI (377.97) 

^ Requires: C 69.91 H 8»54 N 3.71 O 8.47 Cl 9*38 

Found: 69.8 8.65 3.57 8.76 9.51 



ag) N.N-DifsoprDpyt-3-(5-chloro-2-hydrQxyphenyi)-3>(2-hydroxyphenyOpropylamlne (CXXII was prep» 
45 ared in the same way In 37% yieid from the amine CXIV of Example 17r}. The HCksalt had m.p. 214"* (ethanol). 

C2iH2bNQ2*HCI (398.38) 

Requires: C 63.31 H 7.34 K 3.52 O 8.03 Cl 17.80 

« Pound: 63.1 7.34 3.40 8.15 17.8 

ah) NHnethyi>N4ert.butyf-3-(2-hydrQxyphenyl)-3-(2-hydroxy-54nethyiphenyl)propylamine (CXXIII) 
was prepared in the same way in 30% yield from the amine CXX of Example 198). The l-ld-sirit had m.p. 240^ 

55 (acetone). 
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CarRasNO^.HCl (363.94) roguires: C 69.3 H 8.31 N 3.56 Cl 9.74 

Faonit 69.0 8«35 3.65 9.76 

5 

ai) N-Methyi-lNl-tert.butyl-3K5>chtoro-2-hydrpxyphenyi>-3-(2-hydroxyph (CXXIV) was 
prepared in the same way in 24% yield from the amine CXIX of Example 19r). M.p. > 250"*. 

iO C3oHaeClN0^.IiCl (384*36) raguires: C 62.50 H 7.08 N 3.65 Cl 18.45 

Found: 62.5 7.09 3.63 18.4 



15 aJ) N>[3-^2'Hydroxy-5Hrnethylphenyt)-3-phenylpropyj^2,2,5,5-tetramethy!pyrrdM (CXXV) was 
obtained when the 0-benzylated amine CXVl of Example 17t) was hydrogenolyzeid as described In Example 
9c|. The hydrochloride melts at 240^. 

20 Ca^IlMClNO (388.0) reguirea: C 74.29 H 8.83 N 3.61 Cl 19.14 

Pound: 73.9 8.90 3.52 9*48 



25 Example 21 (continuation of Example 1 0) 

Reduction of amides 

N,N-Difsopropyl«3-(2-methoxyphenyl>'3-phenyiprDp!onamine 

30 

N,N-^risopropyi-S^2Hiiethoxy phenyl)*3-phenytpmpionamide was obtained as o pale yellow oil In quantita- 
tive yield torn 3-(2Hmethoxyphenyl)-3-phenylproplon1c add In the manner described for the amide of Example 
10a}. This amide (27 g. 0.08 mol) In toluene (50 g) was added dropwise under r.L to a 3.4 M toluenic solution 
of SMEAH (50 g, 0,1 7 mol) diluted with an equal weight of toluene. The mixture was stirred at 60-70° for 2 h, 
$5 cooled, treated witfi excess od 2N NaOH. Th e organic phase was separated, washed with water and extracted 
with 2N HCI. The acidic extract was washed with ether, basified, exfa^acted with ether, dried and evaporated 
gh^fng 17.1 g (66%) free base. This was dissolved in acetone (75 ml) and treated with 6.6 g fumaric acid dis- 
solved in methanol, affording 20 g of the fumaric add salt, m.p. 163-164^ 

^ CaaHa^CW.C^^O* (441.58) requires: C 70.72 H 7.99 N 3.17 O 18.12 
Found; 70.7 7.96 3.13 18.0 



45 Example 22 

Separation of (*)- and (-')-enantiomers 

(4-VN,r^DfisoprDpyl-3-(2-hydroxy-Sinetiiylphenyl)-3-phenylpropylam1ne hydrogen tartrate 

50 

The racemic amine (LXXXSnil of Exmple 9g) (483 g, 0.15 md) was dissolved in 500 n^ of 95% ethand 
and mixed with a solution of L(+)-tartaric acid (2Z5 g, 0.15 mol) in 500 ml of ethand. The mbcture was left over 
night at The predpitated salt was cdlected by filtration and washed with ettiand and ether. The yield of 
crude salt wltt^ [al» +29.5* <C 5%, mettiand) was 34.3 g. Two recrystalisations from ettiand afforded 21 .8 g 
« wittiIa]»+36.0\ 
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Ca«II»NC>7 rotjuijres: C 65*66 H 7«84 N 2.95 O 23.55 

E^und: 65.9 8.06 2.90 23.3 

6 

(-VN.N-DIisopit>pyl'3"(2»hydroxy>5-rnethy!phenyl)-3*phenylpropyiafrilne hydrogen D(-Haatrate was slmllariy 
prepared using DH-^rtarlc add. (a]^ -35,8^. 



Found: C 65,6 H 8.00 N 2«83 O 23.6 

Several of the compounds acocvding to the invention were tested with regard to antl-chdlneroic, anti-norad- 
renallne, and antHcaldum effects, toxicity and effect on the heart rate. The test procedures are described below, 
and the test results are reported in Table 1 For comparison purposes the testing also Included the commerci£dIy 
available drug terodiline and a structurally similar compound. N.l^dimethyI-3-(2-melhoxyphenyl)-3-phenyl- 
propylamine, disclosed as an antidepressant fn US-A*3.446.901. 0B*A*1.1 69.944, and GB>A-1. 169.945, The 
test results dearly show that the compounds according to the invention are superior to the known compounds 
especially as regards selectfvity between the desired ant^chdinerglc activity and the undesired side-effeds. 

20 

a) AnBcholinerflic activity on Isolated urinary bladder 

Male guinea-pigs, weighing 250-350 g. were killed by a blow on the head and exsanguinated. The urinary 
bladders were quickiy removed and placed in Na^-Krebs, in which they were kept throughout the dissectkm 

^ procedure* The bladders ware dissected free from adherent fat and connective tissue before they were cut open 
by an indskm on each side from the base towards apex. The mucosa was carefully removed with a pair of sci- 
ssors. Four strips, approximately 3-5 mm k>ng were prepared by cutting In a parallel direction to the longitudinal 
muscle fibres, on each half of the bladder. 

The bladder strips were immediately mounted vertically In 5 ml organ baOis containing Nia^-Krebs solution 

30 aerated with carbogene gas to maintain the pH at about 7.4. The temperature, 37^C, was thenmostatically con- 
trolled by a Lauda MS3 thenmstatic drculator. The preparations were suspended between two hooks, one of 
which was connected to a Grass Instruments FT03 force transducer. The isomeric tension of the preparations 
was recorded by a Grass polygraph model 79D. The resting tension was applied to approximately 5 mN. The 
strips were allowed to stabilize for at least 45 minutes. During this period the resting tension was adjusted to 

^ 5 mN and the preparations were repeatedly washed. 

In the preliminary experiments concentration — effect curves for carbachd (carbamylcholin chloride) were 
studied. In order to determine a suitable agonist concentration for Inhibition shjdles with antagonist The 
carbachol concentration chosen, 3 x lO-^M, produced a submaximal conb^ctant response (70%). In the inhS^I- 
tk)n studies, the strips were contracted with carbachol (3 x 10-^ every 15 minutes. The strips were washed 

^ three times after every agonist addltton. This procedure was repeated until a reproducible contractant response 
was observed. A variation of about 10% for three subsequent contracttons was accepted as reprodudble. 

Initially each antagonist was tested In a concentratkjn of 10^M, on. two bladder-strips from d^erent gui- 
nea-pigs. When a reprodudble response with 3 x lO^M carbachol was obtained, the strips were incubated with 
the antagonist for 15 minutes before the next carbachol was added. If the antagonist produced more than 50% 

^ inhibitton of the response to carbachol, a complete concentration-inhibition curve was also made. In the com- 
plete Inhibition curves, the strips were then Incubated for 60 minutes with a fixed concentratibn of the antagonist 
before the next addition of carbachol. The effect of the antagonists was calculated as per cent inhibttion of the 
mean of the Initial agonist-Induced contractions. To generate concentration-inhibition curves the antagonists 
were studied in 6-8 conoentrattons and for each concentration a fresh preparation was used, l.e. the sbips were 

so only exposed to the antagonist once before they were discarded. 

b) Antagonistic effect to noradrenaline and caldum on the portal vein 

Preparatton of isolated portal vein from rat 

S5 

AnlnuJs : Albino, male rats, weighing about 200 g. 
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10 



Bath volume ; 
Buffer ; 
Temperature : 
Gas ; 

Muede tendon: 



5mt 

Na^-Krebs, modified by K.E. Andereson 

Carbogene (93.5% O2 + 6.5% CO2) 
0.5 g 



The rat is Idlled by a blow on the neck and decapitated. The abdomen is opened, the vein is dissected free 
from fat, cut open longitudinally and mounted In an organ bath. Changes In Isometric tension Is registered by 
a force displacement transducer, connected to an amplifier and a writing oscHlograph- 

Noradnenailne — antagonism on portal vein 



Doses : Noradrenaline 3 x 10-^ M 

The chosen doses give about 70% of maximal response. The agonist is added to the bath at 10-minutes 
intervals. When reproducible contractions are obtained a fixed concentration of the test substance is added to 
the bath. After an incubation period of 10 minutes noradrenaline Is added. The next concentration of the test 
substance is added when the original response of the agonist is obtained. 

The antagonistic effect of the substance Is calculated as per cent Inhibition of the mean response by three 
preceding doses of the agonist 



Ca — antagonistic effect on portal vein 

25 1 0 mM K*-solution Is added to the Krebs buffer to stabilize the spontaneous myogenic acUvily of the vein. 
The amplitude of the muscle contractions Is measued. The test substance is added to the bath in cumulative 
doses until total inhibition Is obtained. 

c) Histamine — antagonism on Isolated geum 

30 

Preparation of isolated ileum firom guinea pfaa 



Animals : Guinea pigs of both sexes, weighing about 350 g. 

35 Bath volume ; 5 ml 

Buffer ; Na^-Krebs, modified by KE. Andereson 

Temperature : 37**C 

Gas : Cart)Ogene (93.5% O2 + 6.5% CO2) 

Musde tension : 0.5 g 



The guinea pig Is iciiled by a Wow on the nedc and decapitated. The abdomen is opened and about 2 cm 
of the ileum is cut off about 1 5 cm above the ieocaecal junction. The piece of ileum is washed with bdfer and 
mounted In an oi^an bath. Changes m isometric tension Is recorded by a force displacement transducer. cor>- 
nected to an amplifier and a writing oscillograph. 

45 Dose : 5 x 10-^ M of histamine. 

The chosen dose of histamine gives about 70% of maximal response. The agonist is added to the bath at 
3-minutes Intervals. When reproducible contractibns are obtained a fixed concentration of the test substance 
is added to the bath- After an incubation period of 2-1 0 minutes a new contraction is induced by histamine. The 
next concentration of the test substance Is added when the original response of the agonist Is obtained. 

50 The agonistic effect of the tost substance Is calculated as per cent Inhibition of the mean response by three 
preceding doses of histamine. 

d) Acute toxicity In mice 

55 The antagoniste to be tested were dlssohred in 0.9% NaQ. If they were not soluble In 0.9% NaQ they were 
dissolved In double distilled water. The solutions were prepared on the day of the experiment 
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Procedure 

White male mice, 25 g, were placed in a mouse holder. The tested compounds were given as i.v. t>olu$ 
doses in one of the four taiUvelns, with a volume of 0.01 ml/g mouse. Each sut>stance concentratjon was given 
to a group of four mice. 4-5 different concentrations of the antagonists were made and tested. 

The acute lethal dose {IDu) was the lowest concentratton of the antfcholineiigic drug where 4 mice of 4 
tasted died within 5 minutes after an i.v. bolus dose. 

LE>Go-lnterval : The LDgQ-interval was between the highest dose where 4 mice survived and the lowest dose 
where 4 mice died within 5 minutes after an i.v. bolus dose. 

e) Effect on heart rate In conscious rat 

The animal is slightly anaestetized by ether and an Infusion cannula is Inserted into a tall veTn. While still 
asleep the rat is placed In a simple device, made of a coarse, somewhat elastic net fbdng the rat In a constant 
position. Elecb^es are attached to the extremities and connected to an ECO-pulse pre-amplTfier and a Grass 
polygraph. By recording the ECG, the heart rate can then be detenmlned. 

Before any substance b given the animal has rega ined co nsciousness and the heart rate has been constant 
for at least 15 minutes. 

The substance is injected^ Lv. in the infusion cannula and flushed with physiological saline. 

EGG Is recorded 0.25, 0.5, 1, 2, 3 and 5 minutes after completed injection and then every 5 minutes until 
the original heart rate Ts obtained. 
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Example A 





Ingredients 


mg/tablet 


1, 


Compound 1 in Table 1 


2.0 


2. 


Cellulose, microcrystalline 


57.0 


3. 


Calcium hydrogen phosphate 


15.0 


t^. 


Sodium starch glycoiate 


5.0 


5. 


Silicon dioxide, colloidal 


0.25 


6. 


Magnesium stearate 


0.75 






80.0 mg 



The compound 1 according to the invention fs mixed with ingredients 2, 3, 4 and 5 for about 10 minutes. 
The magnesium stearate is then added, the resultant mixture being mixed for about 5 minutes and then com- 
pressed into tablet form with or without fiimcoating. 

Example B 



Ingredients mg/capsule 
U Compound 1 in Table 1 2 

2. Lactose 1S6 

3. Corn starch 20 
«. Talc 13 
5. Magnesium stearate 2 



225 mg 

The compound 1 according to the Invention is mixed with ingredients 2 and 3 and ttien mBled. The resulting 
nuxture is then mixed with ingredients 4 and 5 and then filled into capsules of appropriate size. 



Claims 

1 . 3,3-Diphenyipropyiamines of fomnuia 1 




wherein signifies hydrogen or methyl, R^ and R« independently signrly hydrogen, methyl, melhoxy, hyd- 
roxy, carbamoyl, sulphanoyi or halogen, and X represents a tertiaiy amino group of formula II 
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wherein RS and signify non-aromatfc hycfrocarbyl groups, which may be the same or different and which 
together contain at least three carbon atoms, and wherein and R? may form a ring together with the amine 
nitrog en, their saits with physiologically acceptable acids and, when the compounds can be in the fonn of optical 
isomers, the racemic mixture and the Individual enantiomers. 

2* 3,3-DlphenylpropyIamlnes according to daim 1, wherein each of R^ and R^ independently signifies a 
saturated hydrocarbyl group, especially saturated aliphatic hydrocarbyl groups such as Ci_s-alkyl, especially 
Ci^-all(yt, or adamantyl, R^ and R^ together comprising at least three, preferably at least four carbon atoms. 

3. 3,3-Diphenylpropy laminae according to dalm 1 or 2, wherein and R^ talcen together fomn a ring with 
the amine nitrogen. 

4 . 3,3-Diphenylpropylamlnes according to daim 1 , 2 or 3, wherein R^ and/or R« carries at least one hydroxy 

substitutent. 

5« 3,3-Diphenylpropylamine8 according to any one of the proceeding daims, wherein at least one of R^ 
and R0 comprises a branched cart>on chain. 

6. 3,3-Diphenylpropylamines according to any one of daims 1-5, wherein X signifies any of the following 
groups aH), each of which may cany at least one hydroxy substituent ; 



^CH(CH3)2 ^C(CH3)3 ^C(CH3)2CH2CH3' 




7. 3,3-Diphenylpropylamlnes according to daim 1 , selected from the group consisting of the following com- 
pounds, their salts with physiologicaiiy acceptable acids and, where possible, their racemates and Individual 
enantiomers : 

N,N-diisopropy1-3-{2-hydroxy-5-methylphenyO-3-phenylpropyiamine, 

M-nriethyl-N-tert butyl-3-<2-hydroxyphenyi)-3-p henylpropylamin e, 

N-methyi4^4Brtbutyl-3-(2,4-dihydroxyphenyl)-3-phenylpropylamine, 

NHrnethy1-^rtbutyl-3,3-bis-(2-hydroxyphei^propyl amine, 

N,N-diisopropyl-3,3-bis-(2-hydroxyphenyl)pK)pylamlne, 

N,N-drisopropyl-3-(2,5-dihydroxyphenyl)-3-phenyI propylamine, 

N-nf)ethyl-N-tertbutyl-3^2,5-dihydmxyphenyi>-3-phenylpropyldmlne, 

N,N-dllsopropyl-3-{2-4nethoxyphenyl)-3-phenylpropylamine, 

N-[3-(2Hnethoxyphenyl)-3-phenylpropyl]-2,2,6,6-tetramethylpiperidine^ 

(♦)-N,NKjnsopropyl-3-(2-hydroxy-5Hnethy1phenyl)-3-phenylpropylamlne. 

6. 3,3-Oiphenylpropylamines according to any one of daims 1-7 for use as pharmaceutically active subst- 
ances, especially as anticholinergic agents. 

9. A pharmaceutical compositibn comprising a 3,3-diphenylpropylamine according to any one of claims 1*7 
and a compatible pharmaceutical carrier. 

1 0. Use of a 3,3-diphenylpropylamine according to any one of daims 1-7 for preparing an anticholineigic 
drug. 
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1 1. A method for preparing 3,3-diphenyipropylamines according to any one of claims 1-7, comprising : 
a) reacting a reactively esterified 3^-diphenylpropanol of formula 111 

^^CH-CHj-CHj-Y III 



wherein R^-R* are as defbied above, any hydroxy groups may be protected and Y is a leaving group, 
with an amine of formula IV 

H-X IV 

wherein X is as defined above, or 

b) reducing a 3,3-dIphenylpropionanilde of formula V 



^jCH-CH-,-CO-X 



wherein W-R* and X are as defined above and any hydroxy oroups may be protected, or 
c) N-m^hylating a secondary 3,3-diphenylpropylamine VI 

r2 



H-CH--CH,-NH-2 VI 



wherein R^-R^ are as defined above and any hydroxy groups may be protected, and wherein Z has the 
same meaning as and R^ with the exception of methyl, or 
d) reducing a 3,3-diphenyipropylamine of formula Vila or Vllb 

J>C=CH-CH,.X N;rCH^-CH,-X 

vna viib 



wherein R^-R^ and X are as defined above and any hydroxy groups may be protected, and W signifies a 
hydroxy group or a halogen atom, and 

i) when necessary splitting off hydroxy protecting groups in the compounds obtained, If desired after 
mono or di^alogenation of one or both of the phenyl rings, and/or 

ii) If desired converting obtained bases of fonmula I Into salts thereof with physiologically acceptable 
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acids, or vice versa, and/or 

iii) rf desired separating an obtained mixture of optical isomers into the indfvfdual enantlomers, and/or 
fv) rf desired methylating an ortiio-hydroxy group tn an obtained compound of formula I, wherein is 
hydrogen and/or is hydroxy. 



5 



Patentansprache 



1 . 3,3-Dlphenylpropylamlne der Formel I 



10 



IS 




'2' 



^CH*CH2~CH2*X 



worin R'> fur Wasserstoff Oder Methyl steht, R^ und R^ unabhangig voneinanderfOr Wasserstoff, Methyl, 
20 M^hoxy, Hydroxy, Cart>amoyt, SulfanoyI Oder Halogen stehen, und X ebie terfiSre Aminogruppe der Fmnei 



darstellt, worin R^ und R^fijr nicht-aromatlsche Hydrocarbylgruppen stehen, die gleich oder verschfeden sain 
f(6nnen und die miteinander mindestens drei Kohlenstoffatome enthalten, und wobei R^ und R* zusammen mit 
30 dem Aminstickstofr einen Ring biiden kdnnen, ihre Seize nrit physiologisch annehmbaren Sduren, und wenn 
die Verbindungen In Form von optischen Isomeren voriiegen kdnnen, das racemfsche Gemtsch und die indi- 
vldueilen Enantiomeren. 

2. 3,3-Diphenylpropylamine nach Anspruch 1 , dadurch geiiennzeichnet, da& Jedes R' und R^ unabhdngig 
fur eine gesattigte Hydrocarbytgruppe, insbesondere gesSttigte, aiiphatische Hydrocarbylgruppen, wie Ci-s-AI- 
35 ley!, insbesondere Cv«-AIkyl oder Adamantyl, stehen, dd& 1^ und R^ miteinander mindestens dret, voizugs- 
weise mindestens vier Kohlenstoffiatome, haben. 

3. 3,3*Diphenylpropylamine nach Anspruch 1 Oder 2, dadurch gekennzelchnet, da& R^ und R^ zusam- 
mengenommen mit dem Aminstickstoff einen Ring biiden. 

4. 3,3-Diphenylpropytamine nach Anspruch 1* 2 oder 3, daduich gekennzelchnet, da& R^ und/oder R^ 
40 mindestens einen Hydroxysubstftuenten trSgt 

5. 3,3-Diphenylpropylamine nach einem der vorstehenden Anspruche, dadurdi gekennzeichnet, da& 
mindestens eine von R^ und eine verzweigte Kohlenstoffkette umfafit 

6. 3,3-Diphenyipropylamine nach einem der Anspruche 1 bis 5, dadurch gekennzeichnet. daS X fOr eine 
derfoigenden Qruppen a) bisQ steht, wobei jede davon mindestens einen Hydroxysu1)stitu6nfeen tragen kann: 



II 
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a) 



-n; 



/CH(CHJ, 



b) -n; 




c) 



^C(CH3)2CH2CH3' 



d) 




7. 3»3-D1phenylpropylamine nach Anspruch 1, dadurch gokonnzoichnef, da& sie aus derGruppe, bedte> 
hend aus den fotgenden Verbindungen, ihren Salzen mit physk>iogisch annehmbaren Sauren und wenn mog- 
Iteh, ihren Racematen und indlvidueilen Enantiomeren ausgewShltsInd : 
N,N-Dnsopropyl-3-(2-hydroxy-5Hfnethyfphenyl)-3-phenylpropylaniln, 
N-Methyl-f4-tert-butyl-3-(2-hydroxyphenyl}-3-phenylpropylamin, 
N-Methyl-N-tert-bu^-3-(2,4-dlhydroxypehynl)-3-phenylpropylamin, 
N-Methy1-N-tert-butyl-3,3-bls-(2'hydrQxypheny]}-propylamfn, 
N,N-Dflsopropyl-3,3-bis-(2-hydroxyphenyl)-propylamin, 
N,h4-Dflsopropyl-3-(2,5-dIhydroxyphenyl)-3-phenylpropylamin, 
N-Methyl-N-terL'buW-3-(2,5-dihydroxyphenyl)-3-phenylpropyianifn, 
N,N-Dflsopropyl'3-(2-methoxyphenyl)-3-phenylpropylamIn, 
N-[3-(2-Methoxyphenyl)-3-phenylpropyl]-2»2,6,6-tetrameehylp[peridln, 
(+)-N,N-D[isopropyl-3-(2-hydroxy-5-rnethylphenyl)-3-pheny!propyl8mln. 

8. d,3-Diphenylpropylamine nach einem der Anspruche 1 bts 7 zur Verwendung als pharmazeutische Wtrk- 
stoffe, insbesondere als anticholinerge Mittel. 

9. Pharmazeutfsches Praparat, dadurd) gekannzelchnet, da&es em 3,3-Dtphenylpropylamin nach einem 
der Anspmche 1 bis 7 und einen vertrSglichen pharmazeutischen Trager enthalt 

10. Verwendung efnes 3.3-DiphenyIpropylamins nach einem der Anspruclie 1 bis 7 zur Herstellung elnes 
anticholinergen Aizneimittels. 

1 1 . Verfahren zur Herstellung von 3,3-Dfphenylpropylamrnen nach efnem der AnsprOche 1 bis 7, dadurch 
gelconnxelchnot, da& man 

a) ein realctiv veHBStertas 3.3-Dfphenylpropanol der Formel 111 



woHn Ri bis wie oben deflnlert sind, wobei Irgendwelche Hydroxygmppen geschOtzt sein konnen, und 
Y eine Austrlttsgruppe ist mIt einem Amin der Fomrtel IV 




ni 



H-X IV 



worin X wie oben definiert ist, umsetzt Oder 
b) ein 3,3-Diphenylpiioplonamid der Formel V 
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worin bis und X wie oben definlert sind, und irgendwelche Hydroxygruppen geschOtzt sein kdnnen, 
reduziertoder 

c) etn sekundares 3,3-Diphenylpropylamin VI 
r2 



[^NCH-CHj-CHj-NH-Z VI 



worin R^ bis R* wIe oben definiert sind. und Irgendwelche Hydroxygruppen geschutzt seIn konnen, und 
wobeiZ die glelche Bedeutung wie R^ und R^ ausgenommen Methyl, hat, N-methyliert oder 
d) ein 3.3-Dlphenylpropylamin der Fonmel Vila oder Vllb 




worin Ri bis R^ und X wie oben definlert sind, und Irgendwelche iHydroxygruppen geschGtzt sein Icdnnen, 

und W fQr eine Hydroxygruppe Oder eIn Halogenatom steht, reduzlert, und 

0 erforderllchenfaNs Hydroxyschutzgruppen in den erhaltenen Verbfndungen gewQnschtenfals nach 
Mono- Oder Dihalogenierung eines oder belde der Phenylringe abspaltet, und/oder 
ii) gewunschtenfialls erhaltene Basen der FcMinel I In die Salze davon mit physiologisch annehmbaren 
S3uren umwandelt oder umgelcehrt, und/oder 

in) gewunschtenfalls ein erhaitenea Gemisch von optischen Isomeren in die individuenen Enantlomeren 
audrennt, und/oder 

Iv) gewunschtenfalls ebie ortho-Hydroxygruppe In einer erhaltenen Verblndung der Formel i, worin R^ 
Wasserstoff ist und/oder R^ Hydroxy 1st, methyliert 



Rove ndl cations 

1« 3,3-diph6ylpropylamines de formule I 
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dans laquelle repr^ente lliydrog^ne ou un groupe m^tfiyle, R^ et R^ repr^sentent ind^pendamment 
rhydrog^ne, un groupe m6thylB» m^thoxy, hydroxy, carbamoyie, sutfamoyle ou un halogdne, etX reprdsente 
un groupe amino tertiaiie de fonnule II 

dans laquelle R^ et repr^entent des gnoupes hydrocarbon^s non aromatiques qui peuvent 6tre ideniiques 
ou dlffdrenis et qui contlennent ensemble au moia tiois atonies de carbone, et dans laquelle R^ et R^ peuvent 
former un cycle avec I'azote du groupe amine, leurs sels avec des acldes acceptables du point de yue physio- 
logique et, lorsque les composes peuvent fitre sous forme dlsom&res optlques, te melange racdmlque et les 
^nantiomdres individuals. 

2. 3,3>diph^nyipropylamine8 selon la revendicatlon 1, dans lesquelles chacun des substttuants paiml R^ 
et R^ represents ind^pendamment un groupe hydrocarbon^ satur^, en partlculler des groupes hydrocarbon^s 
aliphatiques satur^s tels que alkyle en Ci-^, en particuller alkyte en C^.^, ou adamantyfe, et R^ comprenant 
ensemble au moins trols, de pr^^renoe au moins quatre atomes de carbone. 

3. 3,3-diph6nyipropylamlnes seton la revendicatlon 1 ou 2, dans lesquelles R^ et R® pris ensemble ferment 
un cyde avec I'azote du groupe amine. 

4. 3,3-dlph6nyfpropytamines sebn la revendteation 1, 2 ou 3, dans lesquelles R^ et/ou R^ porte au moins 
un substituant hydroxy. 

5. 3p3-dlphinylprolylamlnes selon Tune quefconque des revend(catk>ns pr^^dentes, dans lesquelles au 
moins i'un des substltuants R^ et R^ oomprend une chaihe carbon^e ramffi^. 

6. 3,3-diph6nylpropylamlnes selon Tune quelconque des revendications 1 d 5, dans lesquelles X repr6- 
sente l*un quelconque des groupes sulvants a)-f), chacun de ces groupes pouvant porter au moins un substi- 
tuant hydroxy ; 

^CH{CH,k ^CH. ^CH, 

a) ^N:^ 32^ y -nC^ ^ t c) -n(^ 3 

^CH(CH3)2 ^0(083)3 ^C{CH3)2CH2CH3 



CH3 CH3 CH3 CH3 

>— CH^ >^^2 fV 

CH3 CHj CHj >CH3 

7. 3,3-diph6nylpropylamines selon ia revendtcati'on 1, choisles dans le groupe form6 paries composes su^ 
vants, leurs sels avec des acides acceptables du point de vue physiologique et, lorsque cela est possible, leurs 
rac^nrtates et leurs 6nianfiom^es indlvtduels : 
N,N-diisopropyl-3-(2-hydroxy-5-m6thylph6nyl)-3-ph6nylpropylamine, 
NHrn6thyMsl-tert.buiyl-3-(2-hydroxyph6nyl)-3-ph6nylpropylamlne, 
N-m6thyM4-tert.butyl-3-(2.4-dlhydroxyph6nyl}-3-ph6nylpiopyla^^ 
N-m6thyl-N-tert.bulyl-3.3-bis-(2-hydroxyph6nyl)propylamme, 
N,N-dilsopropyl-3,3-bls-(2-hydroxyph6nyl)pnDpylamine, 
N,N-dlfsopropyl-3-{2,5-dihydroxyph6nyl)-3-ph6nylpropy1amine, 
N-m6thyl-N>tertbutyl-3-(2,5-dihydroxyphdnyl>-3-ph6nylpropylamtne, 
N,r4-d1(sopropyl-3-(2-m6thoxyph6nyl)^-ph^ylpropy1amihe, 
N-(3-(2-nf»6thoxyph6nyl)-3-ph6nylpropyl)-22»6,6-t6tram6thylpip6ridtne. 
(+)-NpN-dnsopropyl-3-(2-hydrDxy-5-m6thylph6n^)-3-ph6nylpropyfamine. 
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8. 3,3-diph6nylpropylam]nes selon Tune quelconque des revendications 1 h 7 utllsables awme substan- 
ces actives du point de vue phannaceutique. en particulier comme agents antichdfnerglques. 

9. Composition pharmaceut'que comprenant une 3,3-diph6nylpropyfafnine selon Tune quelconque des 
revendications 1 ^ 7 et un v^hfcule compatible du point de vue phamiaceutlque. 

10. Utflisatjon d'une 3.3-d]ph6nylpropylamlne selon Tune quelconque des revendications 1 d 7 pour pre- 
parer un medicament anticholinergique. 

11. Procdde de preparation des 3, 3Kl1phenylpropylam]nes selon I'une quelconque des revendications 1 
k 1, comprenant : 

a) la reaction d'un 3.3-dlph6nylpropanol esterffie de manfere reactive de fomnule III 




in 



dans iaqueile R^-R* sont tels que defmis cl-dessus, un groupe hydroxy quelconque peut etre protege et Y 
est un groupe partant, avec une amine de fDrmule IV 

H-X IV 

dans laquelie X est tei que defini ckiessus. ou 

b) la reduction d*un 3,3-dlphenylprDplonamide de formule V 




dans laquelie Ri-R* el X sont tels que detlnte cWessus et un ^oupe hydroxy quelconque peutfitre protege, 
ou 

c) la N^ethylation d'une 3,3-dlphenylpropylamine secondaire VI 




dans laquelie R^-R* sont tels que definis cf-dessus et un groupe hydroxy quelconque peut etre protege, et 
dans laquelie Z a la mdme signification que at R« ^ fexception du metiiyle, ou 
d) la reduction d'une d^S-diphenyipropylamlne de formule Vila ou Vilb 
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Vna Ylb 



dans laquelle R^-R^ etXsont tela que ddflnis cKfessusetungroupe hydroxy quelconque peutSfare prot6g6 

et W repr§sent8 un groupe hydroxy ou un atome d'halog^ne, et 

0 si n^cessatre le clivage des groupes protecteurs des groupes hydroxy dans les compost obtenus, 
si on le souhaite aprte nK>no ou dlhalog6natlon de [*un des cycles ph^nyle ou des deux, el/ou 
H) 8l on le souhaite la conversion des nases de formule 1 obtenues en leurs sels avec des acfdes accep- 
tables du point de vue physidoglque, ou vice versa, et/ou 

in) si on le souhaite la separation d'un melange disomdres optiques obtenu en les dnantlonidres indi- 
vfduels, et/ou 

Iv) si on le souhaRe la mdthyfatbn d'un groupe hydroxy en ortho dans un compost de formule 1 obtenu, 
dans iequei est un atome d'hydrog^ne ei/ou R^ est un groupe hydroxy. 
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